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The Const it lit ion of ICoJic AeitJ^ n ^-Tyrone 
IJevivotive l^ovme^l h^j Asi>evijilVus 
Ovij^ae fvoin tUivhohijdvotes. 

By T. V vbltt-v. 

Previous work (J. riiern. Soc. Tokyo, 103 6 , 37, llHo, 12^]4) has shown that 
kojic acid (I) is probably the alcohol corresponding with comenic acid. Inter- 
conversion by oxidation of k<'»jic acid or reduction of comenic acid has nob been 
accomplisheii, but both compounds furnish the same i: pV-diliydroxy- 2 -meth^l- 
pyridine. Kojic acid on treatment with thion^l chhvado yields o-hydroxy-2- 
chloromcthyl- 7 -pyrone, needles, m. p. 310-121®, and on reluctiou with zinc dust 
and acetic acid gives allomaltol (o-hydroxy- 2 -methyl- 7 -] 3 vrone), prisms, m. p. 3 66 ®. 
Allomaltol is distinct from maltol (Brand, Ber., 1801, 27, 80(5) and from isomaltol 
(Backe, (kimpt. rend., 1910, 150, 640; 161, 78), the distinct! ot\ being confirmed 
by the preparation of the following derivatives. Allomaltol methyl other ( 6 - 
methoxy- 2 -methyl- 7 -pyrone), prisms, m. p. 70-71®, b. p. (approx.) 0i5°/0.1 mm.; 
benzoylallomaltol (/i-benzoyloxy- 6 *-methyl- 7 -pyrono), prisms, m. p. 128-3 29®; phe- 
nylcarbamate of allomaltol, NHPh. CO. CaTT^O,, plates, m. p. 186-188®; bromo- 
allomatol ( 6 -bromo-o-hydroxy- 2 -mothyl- 7 -pyronc), crystals, m. p. 171-176®. Ben¬ 
zene azoallomaltol ( 6 ’-bonzeneazo-o-li^droxy- 2 -methyl- 7 -pyrone), by treating allo¬ 
maltol in solution with diazobonzene acetate, forms reddish-brown needles, no 
definite m. p. 

Oxidation of the following kojic acid derivatives did not give the correspon¬ 
ding comenic acid derivatives: monobenzoyl kojic acid; nionoetliyl ether of 
kojic acid, (o-ethoxy- 2 -hydroxy-methyl- 7 -pyrone), prepared by the interaction of 
kojic acid, ethyl jp-toluenesulphonate, and sodium ethoxide in alcohol, needles, m. 
p. 110®; d-etlioxy-2-hydroxymethyl*-4-pyridino, prepared from kojic acid monoethyl 
ether, and isolated as the piorato. needles, m. p. 184-185®; d4hydroxy-2- 
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chloromethyl- 7 -pyroue and its methyl ether; o-hydroxy- 2 -iodomethyl- 7 -pyrone, 
prepared fj*om the corresponding cliloro-compound as crystalline plates ; 
5 -mctlioxy- 2 -iodoniothyh 7 -pyrone, pnsms, m. p. 137°. 

The folloAving derivatives of comenic acid were prepared, but reduction did 
not give the corresponding kojic acid derivatives. Benzoylcomenic acid, prisms 
from alcohol, m. p. 227-228°; methyl ether of comenic acid, prisms, m. p. 280- 
282°; methyl ether of methyl cornenate, m. p. 197°; methyl ether of ethyl comenate, 
m. p. ir>h°; the hydrochloiide of the methyl ether of comenyl chloride (IE), pre¬ 
pared by the action of thionyl chloride on comenic acid methyl ether, prisms, 
m. p.l03°: the metliyl other of comenyl chloride, prepared from the previous 
compoiuid by the action of sodium acetate, m. p. 148°: comonamido methyl ether, 
prepared by the action of ammonia on (IT), needles, m. p. 178°. The catalytic 
rcductioLi of the methyl ether of comenyl chloride by liosenmund’s method (Ber., 
1918, 51, 585; 1921, 64, (B), 425, 1>38), failed owing to the instability of the 
pyrono nucleus. Oomenamic acid methyl ether ( 5 -mcthoxy- 4 -pyridono- 2 -carboxylic 
acid) was prepared by the action of ammonia on comenic acid methyl other; 
ammonium salt, needles, m. p. 26.^°; hydrochloride, prisms. Thionyl chloride 
introduces chlorine into the 4-position of the methyl ether, giving 4-chloro-r7- 
methoxypyridino- 2 -carboxylio acid chloride, which Ilosonmund’s method also failed 
to reduce. The acid chloride was converted into 4-chloro-f5-methoxy-pyridino-2- 
carboxylic acid, prisms, m. p. 209°, into the amide, iieedles, m. p. 207-208°, into 
the ethyl ester, prisms, m. p. 167°, and into the ethyl ester, prisms m. p. 140°. 

Allomaltol methyl other, prepared either by the methylation of allomaltol 
or by the reduction of 5-methoxy-2-chloromethyl-4-pyrono, when heated with 
ammonia in a closed tube at 100° gives »5-methoxy-2-methyl-4-pyridono, needles, 
m. p. 115°, which gives a picrate, needles, m. p. 205-206°. Tiio dimethyl ether 
of kojic acid, when similarly treated, yields the corresponding pyridine derivative, 
which distils at 200 °/lmm., and on heating with red phosphorus and hydriodic 
acid gives 4 : .5-dihydroxy-2-metliylpyridine, prisms, dccomp. 280°. and crystallis¬ 
ing + IH 2 O at low temperatures, 

Comenic acid ‘when heated with ammonia under pressure gives coraenamio 
acid, which when treated with phosphorus pentachloride and then reduced with 
tin and hydrochloric acid gives the same 4:5-dihydroxy-2-methylpyridine. The 
dihydroxy-picolines obtained thus from both acids gave on methylation the same 
5-methoxy-i : 2-dimethyl-4-pyridone (-f 3 H 2 O), colourless needles, m. p. 98°. This 
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compound is also formed by treating alloinaltol methyl ether Avith methylamine, 
thus confirming the position of the methyl groups. C'omonamic acid on methyla- 
tion gives similarly o-methoxy-i-methyl-4-pyridone-2-ejirboxylie acid (+ 41120 ), 
needles, m. p. 208°. 
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S^iuomeniiw and IJehijdvoslnonienlne. JParts f and IF. 

By Kakuji Goto. 

Sinomenine and dohydrosinomonine are alkaloids from tlio root of a Japanese 
mountain climbing plant, Sinomenum aeutum, Rchd. et Wils., Monispcracoac. 
The first of them, sinomenine was first isolated by Katsuta Tagucdd in a pure 
crystalline state. He named at first the alkaloid Cocculino (and afterwards 
Oucolino), according to the obsolute name, Cocculus diversifolius, Diels., formerly 
given to this plant. Ho analysed tlio alkaloid and assigned the formula 
C 17 H 29 NO 3 (and afterwards 0 iaH 2 (>NO 3 ). Although liis descriptions on the melting 
point, which is 158°, and on the other properties seem to be fairly well establi- 
sliod, his formula seems unfortunately to bo incorrect. (Tokyo Iji Shinslii, 1910, 
Doc. Util.) 

Shortly after Taguchi, J. Ishiwari published his pharmacological investigations 
of the alkaloid, in which some of the chemical properties are also given. (Chugai 
Iji Shimpo, 1920, No. 951) and 1921, No. 991.) 

Succeeding Taguchi, I took up the investigation of tlio alkaloid and was 
working several years on it, when in June, 1923 a paper on the same alkaloid 
was read by Heizaburo Kondo and Eiji Ochiai before the Pharmaceutical Society 
of Japan (J. Pharm. Soc. Japan, 1923, No. 497, 511). This instigated me to 
publish my thitherto obtained results in July, 1923, in the Qiemical Society of 
Tokyo (J. Chem. Soc. Japan, Vol. 44, 795,1923). The results of the last named 
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two authors were in accordance with those of mine in main respects, but in 
some points they were in advance of me and in others I. Kondo and Ochiai 
pointed out on the authority of a specialist that the botanical name of the 
plant must bo Sinomonum acutum, and hence the name sinomenine is generally 
accepted. These two authors published the second report in Dec. 1923 (J. Pharm. 
Soc. Japan. 1924, No. n03, 8), and I read the second paper in May this year 
in the Ciiemical Society of T.bkyo. (This report will be publislied soon in the 
journal.) Hero, for brevity’s sake, I wish to resume the results of my investig¬ 
ation, published in these two reports and ask the readers to refer to the originals,^ 
as regards tlio investigations of those two authors. 

Isolation. 

Finely sliced root of the plant is just covered with 0.5 per cent hydrochloiic 
acid and, after standing about a week at ordinary temperature, it is filtered 
tlirougli cloth. TJio filtrde is added with concentrated solution of sodium carbonate 
so long as yet gi'cyisli precipitate is formed. Tliis precipitate dees not contain 
alkaloids appreciably, so that it is filtered off quickly. The brown alkaline 
solution thus obtained is shaken vigorously with cliloroform tliree times, llie 
alkaloids are again extracted from the chloroform solution witli 0.5 per cent 
hydrochloric acid. The latter is concentrated under diminished pressure and on 
standing the liydrochlorides of sinomenine and dehydrosinomenine crystallise out 
directly. This process is repeated two or tliree times and at last the solution is 
decolourised with animal charcoal. The yield of raw sinomenine hydrochloride 
is about 0.5 per cent, mixed with a small quantity of the hydrochloride of 
dehydrosinomenine. 


Sinommine, its properties. 

l^ree base molts at 150-162°. It is easily soluble in alcohol, aceton and 
chloroform, very little soluble in water and ether and almost insoluble in benzene 
and ligroin. It forms crystidline salts with hydrochloric, hydrobromic, hydroiodic 
and nitric acid, but the salts with sulphuric and acetic acid are not orystallisable. 
The hydrochloride contains two molecules of water of crystallisation and melts 
at 231*^ (incorr.). Its solubility in cold water is 4.8 per cent. Elemental analysis 
gave the following results. 0=69,95, H=7.54, N=4,33; Cj,£[25^04, requires 
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iJ=6J.,j8, H=7.04, N=4.25 per cent. Cryoscopic mecisiiremont in uitrobonzone 
gave the molecular weight of 310. Analysis of the hydrochloride (Cl ”9.03 per 
eent), iodomothylate (1=27.41 per cent) and chloroplatinito (Ptr-18.81 percent) 
gave nearly the same result. 

Sinomonine is laovorotatory. Its specific rotatory power in chloroform 

solution is ~73°.92 (by sodium light, at 25''C). The hydrochloride is also 
laevorotatory. 

Colour reactions of sinomcnine are as follows: with cone, sulpliuric. acid, not 
coloured ; with cone, nitric acid; reddish yellow; with vanadine sulphuric acid, 
deep green; with molybdano sulphuric acid, violet, etc. 

Sinomenine is precipitated by ordinary alkaloid reagents. All those precipi¬ 
tates are amorphous. The chloroaiirato, suspended in water, decomposes after 
several hours, giving dohydrosinomcnino and a brown syrupy matter. Reducing 
property of sinomenine is remark iblo. Thus it precipitites hydrate of manganese 
dioxide from 0.5 per cent solution of potassium permanganate. Its chloroaurate 
decomposes by itself on standing and mchillic gold is precipitated. Prom 1 per 
< 3 ent solution of silver nitrate silver is separated on tlie addition of sinomenine 
in cold; the solution taking sometimes a reddish violet colour for a moment. 
Solution of sinomenine hydrochloride produces a violet colour, when added with 
dilute solution of ferricyanide, made alkaline with sodium carbonate, and under 
the favourable condition dchydrosinomenino crystallises out directly. This violet 
colour is taken up by chloroform in much deeper nuance and is observed oven 
in 1: l()0,000tli dilution of sinomenine. The colour in chloroform disappears on 
the addition of an acid or on standing overnight. Jn all these reactions and also 
by the action of ferric chloride on the solution of sinomenine hydrochloride 
dehydrosinomenine is formed with \arying yield (see further). But sinomenine 
neither reduces mercuric acetate nor restores the red colour of decolourized 
.solution of magenta with sulphurous acid. 

Diazoroaction of sinomenine is beautiful. An intense red colour is produced 
when a few drops of 0.5 per cent solution of sinomenine made slightly acidic 
with hydrochloric acid, are added to an alkaline solution of diazobenzene 
:sulphonic acid. The colour is produced even in one millionth dilution of 
sinomenine, thus nearly fifty times exceeding that of morphine hydrochloride in 
sensitiveness. This property may be taken use of in the study of the distribu¬ 
tion of sinomenine, when injected in animal bodies. 
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Properties of Nitrogen and Oxygen Atoms, 

Siuomenine is a tertiary base. Its aqueous solution shows a marked alkaline 
roaction. It was thitherto neither benzoylated, acetylated nor methylated on its 
nitrogen atom. It does not give Licbermann’s nitroso-roaction. On the contrary, 
the method of Horzig and INIcyer reveals the presence of one methyl group 
attached to the nitrogen atom ; calculated Monometliylamine 

was isolated in two cases, once in the distillation of siuomenine with zinc dust, 
and the other time with baryta. 

lodometlijlate ol sijioinenine (m. p. 255*^ dec.) is easily formed when siuomenine 
and methyliodido is mixed in alcohol solution, liocrystallised from water, it 
contains one molecule of crystal water. 

Of the four oxygen atoms contained in sinomenine, two exist as mefchoxyl 
(18.27 \jer cent; 2(^HaO reciuire 18.85 per cent), one as carbonyl (oxim, m. p. 
2 ;);)°: N = 8.7 per cent; CYjHaiNVh requires N—8.1 per cent), and the last as- 
hydroxyl. 

The existence of hydroxyl was suspected from the facts that a deep green 
colour is produced by sinomenine on the addition of ferric chloride and tliat 
sinomenine is easily soluble in 10 per cent caustic alkali. But it could bo neither 
methylated with dimetliylsulphate in a usual way, nor acetylated with acetyl- 
chloride or with acetylanhydride. Kondo and Ochiai show^ed that it could bo 
benzoylated by lieatiiig it at 100° C with bezoylanhyddde. Following their descrip¬ 
tion, J could confirm the hict, the yield amounting to of the alkaloid used 

Benzoylsinomenine (m, p. 225°) gives no ferric chloride reaction. Diazoreac-^ 
tion appears very slowly with it, perhaps the reaction is produced according as 
benzoylsiiKnneiiino is liydrolysed. Determination of benzoyl group by the hydro¬ 
lysis with caustic soda am I titration, gave the number corresponding to one benzoyl 
group (25.98 per cent; (WJs/NO.,, re(iuires 25.55 per cent.) 

Kondo and Ochiai could moreover prepare monomethylsinomenine by the 
action ol diazomethane on sinomenine, and showed the existence of carbonyl 
group, independent of the hydroxyl, by converting the monomethylsinomenine 
into its oxime. I can not yet proceed to this point, but there is now reason to 
believe that sinomenine can also be methylated by dimothylsulphate to a very 
small extent. 10 grams sinomenine, methylated with caustic soda and dimethyl- 
sulphate, gave 0.5 gram delicate needle, which on the contrary to sinomenine,. 
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gave neither ferric chloride reaction nor diazoreaction. It dissolves in concentrated 
sulphuric or hydrochloric acid with beautiful blue colour, while sinomenine itself 
dissolves in those reagents almost colourless. Only seaj*city of the yield prevented 
me to proceed further. 

Rediwlirm, 

Sinomenine seems not to be reduced by common j*educing agents sucli as tin 
and hydrochloric acid, zinc and acetic acid, or sulphuric acid, and ammonium 
sulpliide. But it is easily hydrogenated by molecular hydrogen, using jdatinum 
black or colloidal palladium as catalyst. By the latter inetliod, hydrosinomonine 
is obtained in (50 per cent yield. The results of anal 3 ^sis show that the substance 
tlius obtained is formed by the addition of two atoms of hj^drogen to sinfimeniuo 
(C.^70.70, 11 = 8.19, N = 4.r,r)%'; C,,n 2 .,N 04 ro(iuires 0 = ()8.84, H = 7.0, N=4.2:5 
per cent). 

ITydrosinomeine (m. p. 201*^) is more soluble in ordinary solvents than sino- 
monino itself. Colour reactions and precipitation reactions are almost indentical 
with those of sinomenine. It sliow^s, in particular, tlic ferric clilorido reaction 
and di izoroaction. The sign of rotation is op])osito, i. e. +19d‘^.r)8 in 

chloroform and [ca] -f *5’h°0() in weakly acidic solution. No salt of liydro- 
sinornenine is yet obt lined in crystalline form. Todomethylate (m. p. 208^^ det^.) 
is prepircd as with sinomenine. Hydrosinomcninc combines with hydroxylamine 
(oxime m. p. 211'^). 

Hydrosinomonine could neitlier bo bcnzoyhited nor acetylatod by usual 
methods. In an attempt to methylate it with dimethylsulpliate, a larger pirt of 
hydrosiiiomoniuo was only recovered from tlie reaction mixture. Ijenzoylation 
wdth benzoylanliydride, as will be described fui*ther with sinomenine, w^as not 
successful hero. 

Attempts to obtain sinomenine from hydrosiuomenime by tlio use of mild 
oxidising agents, such as dilute solution of pottassimn permanganate or of 
feriicyauide and soda gave no expected result. 

Bromination. 

Sinomenine takes up four bromine atoms, when acted by the vapoiu of the 
latter under a bell-jar. (2 grams of sinomenine takes 2.4 grams of bromine, one 
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bTomine atom enters as liydrobromio acid, forming the salt*). From aqueoiis 
solution of sinomenine hydrochloride, yellow or brown syrupy matter is precipitated 
on the addition of bromine, but it was impossible to make it crystallise. As 
Ishiwari first indicated, bromination is more successful in glacial acetic. acid, 
when one part of bromine is added to two parts of sinomenine hydrochloride, 
dissolved in the solvent. If bromine is used in a larger quantity, only syrupy 
matter is obtained. By careful purification, two isomers were unexpectedly 
isolated from this reaction product. From the content of bromine, the both seem 
to have the same formula C 19 H 22 NO 4 Br. The property of the both substances 
may be conveniently compared as follows. 


Solubility in alcohol. 

M. P. of free bases. 

Cbntent of bromine. 

M. P. of the hydrobromide. 

M. P. of lodomethylate. 
Ferric chloride reaction. 
Diazojcaction. 

Keduction of gold chloride. 


Bromainomenfn e. 
soluble in oold 
aloohoL 

153° 


10.91 per cent 
110 (with 3 Aq.). 
231 (anliydrous) 
80 


light green 
deep red 
strong 


With molybdane sulphuric acid, deep violet 


Rotatory po^^or 


free base, 
^hydrochloride. 


[ a ]^^=- 2°.62 
[o4]^|= -30°.19 


Isobromsinomeniae. 
insoluble in hot 
fdoohol. 

214° ' . 

18.90 per cent. 

229 (anhydrous). 

210-211. 

is not produced. 

no colour is produced. 

very weak. 

violet at first and 

quickly pink. 

+ 14°.65 
+ 51°.79 


Yield. 


80 ]x>r cent of 
the total. 


20 i^er cent of 
the total. 


As is seen from the above table, those two isomers are separated by boiling 
alcohol, in which isocompound is not soluble. Isobromsinomenine shows a 
remarkable divergence in its property from sinomenine and bromsinomenine, in 
as much as it gives neither ferric chloride reaction nor diazoreaction and its 
violet colour in Froehde’s reagents turns quickly pink. From these facts it may 
be inferred that in isobromsinomenine the hydroxyl group might have been 
replaced by bromine atom. But in that case, the content of bromine must be 
naturally much higher. 


Dehydrosinomenhie, 

DehydrosinoiBenine, which was first prepared by me from Bmcunenizie tbrougk 
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mild oxidisii^ agents, was foimd afterwards occurring actually in the root of the 
plant. As the hydrochloride of dehydrosinomonine is much less soluble in water 
{0.6 per cent) than that of sinomenine, it can easily be separated by boiling the 
crude sinomenine hydrochloride with water. The content of the dehydrosinomenine 
in the plant seems to be very small. It makes up 2-15 per cent of the crude 
sinomenine hydrochloride. 

The free base of dehydrosinomenine is precipitated from the solution of its 
hydrochloride by soda in fine rosettes and has m. p. 245®. The hydrochloride 
does not melt above 280® and the m. p. of the iodomothylate is 261®. Colour 
reactions of dehydrosinomonine arc nearly the same with tliose of sinomenine, with 
only a marked difference that it takes yellow colour with diazobenzcne sulphonic 
acid, instead of red. It forms also an oxime, which decomposes at 265®. 

Hydrogenation of dehydrosinomenine wss carried out in the hope of obtaining 
sinomenine or hydrosinomenine. This hope was baffled. F^m 21 grams of 
•dehydrosinomenine hydrochloride, reduced with hydrogen in presence of colloidal 
palladium, were isolated: 7.5 grams alcohol soluble base (m. p. 245®), 1 gram 
alcohol insoluble base (m. p. 252®, dec.) and some browi\ syrup. Hydrosinomenine 
might have been formed here, but could not be isolated, as it is difficulty 
crystallisable in presence of syrupy matter, and as no salt of it is known in 
crystal form. Tlio first base has the same melting point as dehydrosinomenine, 
so that it may be the latter, wliioh escaped the hydrogenation. But there is some 
difference in its property, the iodomethylate melts at 277®, and the rotatory power 
is much higher (free base has [a] -f-260®.41 and the hydrochloride 

= 4-141®.24). The solubility of the hydrochloride in water is 12 per cent and 
that of the iodomethylate is 5 per cent. 

Bromination of dehydrosinomenine, which was carried out in the exactly same 
manner as with sinomenine, gave bromsinomenine (m. p. 153®) only. It may, 
therefore, be assumed that the action of bromine on sinomenine may be oxidation 
at first and the dehydrosinomenine thus formed may undergo bromination, or 
two atoms of bromine are added to dehydrosinomenine and then the elimination 
of one molecule of hydrobromic acid ensues. 

Destructive Oxidation and Fusion ivVh Kai. 

Deetmotive oxidation of sinomenine and its derivatives with potassium per- 
tnaaganatSi ohromio acid, hydrogen peroxide, nitric acid, bifomine, iodine as weU 
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as with the excess of silver nitrate, ferric chloride, gold chloride, and alkaline 
ferricyanide gave no definite results. In most cases, only a brown syrupy matter 
was obtained. When nitric acid was used, oxalic acid was sometimes isolated, 
(found, Ag=70.4l:J per cent; C204Ag2 requires Ag=70.20. per cent). 

Careful fusion of sinomenine with caustic kali at about 200° yielded in 
10 per cent yield a white crystal to the ether, after the fused mass was treated 
with 10 per cent ice-cold sulphuric acid. This substance melts at 169°, thus at 
the same degree with hemipinic acid, but it shows no property of the latter. It 
is almast insoluble in hot and cold water, in cold alcohol, and in dilute caustic 
soda. Concentrated caustic soda dissolves it in a brown solution, but the solution 
in dilute ammonia shows a lyrac colour, which turns brown on standing. The 
ferric chloride reaction in alcoholic solution is brown, but it turns purple after 
the addition of soda. It gives an intense nitrosoreaction. On wanning it with 
concentrated sulphuric acid gently, smell of sulphur dioxide is produced, while 
no carbonisation is as yet observed. 

Decomposition with benzoylanhydride. 

Kondo and Ochiai showed tliat the decomposition of alkaloids of tetrahydro- 
isoquinoline group by heating them with excess of benzoylanhydride, which was 
so often successfully used by Oadamer and others, could be applied also to 
sinomenine. They obtained thus from sinomenine a nitrogen free base of m. p. 
206®, which shows at least one unsaturation, revealed by the method of Wijs. 

I repeated the reaction with the identical results. The new substance 
contains no nitrogen, it melts at 206° and seems to have the formula 
(found, C=75.80, H = 6.19; C25H2JO5 requires C = 75, H==5 p?r cent). Moreover 
I could oxidise this substance into an orthoquinone (found, C=6i).42, H=:4.07, 
C25H18O7 requires C=69.8, H=:4.2 percent). This quinone is almost cinnober red 
and melts at 210°. It condencos with o-phenylenediamine in acetic acid solu'ion, 
giving yellow needle of m. p. 254°, which is to be regarded as a phenanthrophe- 
nazine (found, N=5.50; CJJ1H22O5N2 requires N=5.58 per cent). This condensed 
product dissolves with beautiful violet colour in concentrated sulphuric acid, and 
takes pink colouration on the surface, when poured with concentrated hydro¬ 
chloric acid. 

The best condition to obtain the substance of m. p. 206° is to heat one part 
of sinomenine with five parts of benzoylanhydride in a strong test-tube, tightly 
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stopped with a rubber stopper, in a glycerine bath at about hours- 

After cooling, the brown mass is dissolved in chloroform and precipitated with 
ether. It is purified in a cblorofonn solution by shaking with dilute hydrochloric 
acid and then with soda. Yield 35 per cent. It can be recrystallised from 
boiling acetic acid. It gives neither fenic chloride reaction nor diazoreaclion in 
chloroform solution. Jt dissolves in concentrated sulphuric acid with brown colour. 
Fused with kali, it gives much benzoic acid, so that the hydroxyl group of 
sinomenine is retained here benzoylatcd. Attempt to obhxin oxime of this substance 
is not yet succeeded. Determination of unsaturation after Wijs gave the value 
0.833, thus nearly equal to one double bond. After the titration, I obtained pale 
yellow crystal from the solution, which is very soluble in ether and shows m. p. 
186°. It contains iodine as well as chlorine. The results of analysis are not 
concordant. 

Bromination of the substance of m. p. 206° in chloroform gives hexagonal 
leafiet, which melts at 228°. Two derminations of bromine gave 21.21 and 21.07 
per cent respectively. This would correspond to the formula CjsHisOt Br, which 
requires Br = 21.33 per cent. Tlien the benzoyl group might liave been 
hydrolysed in tlic reaction, which is, however, very improbable. The substance 
of m. p. 206^^ vas not much attacked in chloroform solution by passing dry 
hydrochloric acid gas for about thirty minutes. 

The substance of m. p. 206° is very resistant against potassium permanganate 
in acetone solution. It took four days that one gram of the former decolourised 
0.8 gram potassium permanganate, even when the mixture was warmed from time 
to time. From this fact there is some uncertainty about the existence of a vinyl 
side-chain in the substance of m. p. 206®, for, in that case, it must give a carboxylic 
acid in the above treatment. This point ro({uires further investigation. 

Distillatim tvith Zinc DmL 

Kondo and Ochiai reported thit they were successful in obtaining phenantlirene 
by the distillation or sinomenine with zinc dust. I have not succeeded in this 
point, although I tried the distillation three times under varying conditions- 
Once, ton grams of sinomenine hydrochloride were distilled with zinc dust in 
hydrogen atomosphoro, and three drops of yellow liquid wore obtained, which 
soon beautifully crystallised. The crystal became brownish on s*tanding aud a 
greater part of it turned out resinous after some time. Free base of sinomenine 
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‘was. distilled with ssino duct twice, one time in hydrogen and the other time in 
nitrogen atmosphere. But, in these two cases, minute crystals were recognized 
in tlie syrupy matter, but not enough to be isolated. 

In every case, monomethylamine was isolated from the dilute hydrochloric 
acid, which was destined to absorb the basic gaseous products. A brown oil was 
alse obtained in minute quantity, which smelled after pyridine. 

Coridvdm. 

From the results described above, the formula of siuomcnine Ci,)H2jN04 may 
be resolved as follows. 

/ O. CH, 

O. CH, 

\ OH 

I O (carbonyl) 

( N-CH, 

For the nucleons, Kondo and Ochiai assumes phenanthrene (C14) in its partially 
hydrated form. This nucleous, combined with the remaining two carbon atoms 
and one nitrogen atom may constitute a condensed ring system, made of four 
rings, wliich contains a grouping somewhat like tetrahydroisoquinoliue, just as 
morphine or apomorphine does. 

Tliis conclusion may be correct, for, although .1 can not yet take out phe¬ 
nanthrene from sinomenine by the distillation with zinc dust, yet the substance 
of m. p. 206® seems to bo a derivative of phenanthrene, giving an orthoquinone, 
which shows similar character to that of phenanthrene (luinone. 

The substance of m. p. 160®, obtained from sinomenine by fusion with kali 
is now under closer investigation. It is hoped that the determination of the 
constitution of this substance will throw some light on the constitution of sino- 
menine itself. 


Department of Chemotherapy, Kitasato Institute. 
[Received, September, 8th, 1924] 
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On Vitamin C in the Green Teji» 

By Masatauo Miura, and Michiyo TsumiUHA. 

The authors observed tliat green tea has a fairly high antiscorl)atic potency^ 
wliile black tea almost lacks this power. This di£fexenco may bo considered 
to be caused by tho different processes of manufacture of these teas. In the 
manufacture of green tea the fresh leaves are withered by steaming, and 
taken in a low wooden flame with paper bottom over tho charcoal fire, spreading 
and dtying by rolling over and over for 2-l> hours, so as to reduce its oxidation 
and to retain tho green color as much as possible. But in the manufacture of 
black tea tho cellular tissues of the fresh leaves are first broken mechanically 
and exposed to the direct sun light for some hours and then are fermented at 
a moderately high temperatures, completely converting green colour into brown 
on account of oxidation in the process. 

As tho antiscorbutic potency is most easily destroyed by oxidation at high 
temperature so it is quite natural that tho authors foirnd tho potency is nearly 
absent in black tea. 

The method used by tho authors is followed to the one which is schemed by 
tho member of the Lister Institute of Preventive Medicine, Londoii. Guinea pigs 
of 270- 330 grammes are fed with the mixture of equal volumes of oats and wheat 
bran ad libitum, and 40-50 c.c. of tho milk autoclaved at 120*^ for an four per day 
as the basal diet for twelve days, and then the infusion of the tea to be tested 
is added into the above foods. The tea is always weighed and extracted with a 
few c.c. of hot water of 60^-70"^ for 5-7 minutes whenever the impression is 
required, and to the freshly prepared infusion a few drops of the autoclaved milk 
mentioned above is added and the mixtizre is given to the animals by means of 
forced feeding. The noxious effects of tannin present are modified by the addition 
of the mUk. 

Thus the iufusion obtained from one gram of the green tea of last year sold 
in stores here has been proved completely to prevent the animals from scurvy for 
more than 60 days, and sometimes no scorbutic sign is shown for 108 days. 

It should be kept in mind that the weight of the animals may be decreased 
when fed with such a substance containing a considerable amount of caffeine 
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and tannin besides vitamin 0, even the amount of vitamin C given is increased 
by a more addition of the substance, as the influence of those intermixtures thus 
be increased, and also the terms of existence of the animals may be shortened. 
For this reason, the determination of its antiscorbutic value always requires 
the post mortum examination. 

The antiscorbutic potency of the green tea is proved not due to tannin and 
caffeine, and the experimentil results as to the antiscorbutic value of both now 
and old teas under investigation are shown in tlie following, proA'idod that all of 
these contain 4-5^ of moisture. 


Now tea 

One year stored tea 
Two years „ „ 

Four years „ „ 


0.4-0. G g. per d^iy. 


0.75 


j> >> 


1.00 „ 

negligible 


>> 


It is also noticed that even an old tea, in case it has a compaj*aiivcly high 
lusture and aroma, gives a fairly high potency, and that the potency of the coarse 
tea (Ban-Cha) thougli manufactured in this year, is not much significant. 


Stmlies on the Volloiddl SidysUiuees in Alcoholic Beveemjes 
tvitJi the Intevfeconieter. 

By TeizO Takauashi and Hobun Omachi. 

The Lowe’s interferometer was used for the determination of the colloidal 
substances in alcoholic beverages, especially in various beers and beer worts by 
Adler and Luers (Zeit f. d. Ges. Brauw. 1916 Nr. 6~Nr. 6.). No consideration was 
however given as to the relation existing between the so called ‘^Colloid Num¬ 
ber ” measured by the interferometer and the analytical percentage of the actual 
colloidal substances present. 

The authors investigated how much an accuracy should be obtained with the 
instrument using very common colloidal substances such as dextrin and peptone, 
and tried to find a more suitable substance for removing the colloidal substances 
than animal charcoal using blood charcoal, barium phosphate etc. for the inves- 
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tigation but those gave no satisfactory result. After all the animal charcoal of 
the Maorok’s brand was found to be the best and most suitable for tliis purpose. 

In the determination of the colloidal substances in the beer, it was diluted 
with ton volumes of distilled water, 0.5 g of the animal charcoal Was added 
to 50 c.c. of the sample and they noticed tliat the “ Colloid Number ” thus 
obtained is almost equal to (hundred times of) the number of grams of the actual 
colloids present in 100 c.c. of the sample solutic^n, assuming dextiins and proteins 
were the main colloidal substances in the beverage. 

Tiie following table shows according to the authors’ experiments the relation 
between the “ Colloidal Number ” and the actual percentage of the colloids present. 


Beer 

No. 1 

No. 2 

No. 3 

No. 4 

No. 5 

No. 6 

No. 7 

Doxtrin 

2.07 

2.07 

211 

2.77 

2.16 

1.87 

1.89 

Protein 

0.12 

0.123 

0.13 

0.09 

0.13 

0.11 

0.119 

Sum 

2.19 

2.19 

2.24 

2.86 

2.26 

1.98 

2.00 

“ Dmm Number ” 

735 

760 

771 

1023 

753 

719 

780 

“ Colloid Number " 

2.30 

2.28 

2.35 

2.77 

2.26 

2.29 

2.30 


In the case of “ Sake,” having the same dilution as that in the case of the 
beer, a loss amount of tlie charcoal was sufficient for the purpose, thus 0.0013 g 
of the charcoal was suitable for “ Sake ” having a comparatively smaller “ drum 
number ” as 1085, while a larger amount of the charcoal, say 0.005 g was required 
for one which having a larger “ drum number ” as 12 )1 or loBl. 
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On the Dnstrlhtttioii of Ar^ofolntctcr in Uehtflon to 
the Heaetion of Soils in Jopitn. 

By Unokichi. Tamagata. 

This iiivostigation was mado to deal with the disti’ibutiou of various kinds 
Azotobacter in tlireo luindred samples* of soils collected in Jaj^yau, and witli 
the relation of their growth to the rc'action of >soils, especially with tlio con¬ 
centration of h5alr(^gon-ion. 

Throe try pcs of AzotoUxeter; viz., Azotobacter Cla*fK>coccum, Azotobacter 
Beijerinekii, and Azotobacter Vinolaiidii were isolated j^'orn one hundred samples 
and they were cultured in pure state according to the method of the author and 
Aoi. The distribution of Azotobacter in soils of cniltivated. land in Japan is 
shown in the following table : 


Field. 

Number of 
Siimples 
examined. 

Number of Siimples 
ouTihiining Azoto- 
baoter. 

Number r J Samples o 
Beije- 

Ohruoeoccum. rinokii. 

>ntainig Azotobacter 
Vino- 
landii. 

l*addy. 

137 

45 

25 15 

5 

Ui»land. 

163 

55 

41 4 

10 


♦Tlieso Samples repr sent various oultivatod soils from extreme south to the north of Japan. 


Districts whoro 
samples 
collootod. 

Number <»f 
Samples 
exjimin©«l. 

Number of Samples 
containing 
Azidolmcter. 

I'ercentago of Samples 
contiiiniiig 
Aztjtobaoter. 

Hokkaido. 

10 

1 

10 

Tohoku. 

80 

8 

10 

Hokitfiku 

10 

1 

10 

Towm. 

20 

3 

15 

Kwanto. 

42 

17 

40 

Ti>kai. 

10 

7 

3r 

Kinki. 

10 

4 

40 

Ohvig.>kit. 

25 

12 

48 

Shiki ku. 

18 

6 

33 
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Kinshu. 

38 

24 

63 

Okinawa. 

6 

4 

66 

Taiwan. 

22 

33 

59 

Sum 

3(K) 

100 

33 


From these results, it is clearly seen tliat azotobaotor is distributed in soils 
of paddy as well as in upland fields, and also there is a close relation between 
the distribution and tlio climatic condition of the districts. The number of 
percent of soil-samples containing azotobacter to the number of soil-samples 
examined was only 10 in the norfcherii pa-ii of Japan, but more tlian 60 in the 
southern part. Azotobacter Chro<jcoccum and Azotobacter Vinolandii were found 
mostly in the soil of upland field, wlxilo Azotobacter Beijerinckii in the soil of 
paddy field. 

The distribution of these organisms and the reaction of the soils examined. 


are as follows: 

Uoaotioii 

Number of 

Number of Azotobaotor contained in Soils 

of S^il. 

Sjil-samples 

examined. 

OhroOooooum. 

Beijcrinokii. 

Vinelandii. 

Acid 

119 

0 

0 

0 

neutral 

76 

3 

11 

0 

slightly alkaline 

62 

26 

20 

0 

alkaline 

43 

37 

0 

3 

Sum 

300 

66 

31 

. 3 

Thus, among 

these three. 

Azotobacter 

oliroococcum 

was most largely 


distributed, and especially in tlie alkaline soils; Azotobacter Beijerinckii was 
less common and found in nearly neutral soils; and Azotobacter Vinelandii was 
least common and presented in only the alkaline soils. Azotobacter was always 
found in the soils containing wood-ash, calcium carbonate, or sea shells. 


The properties of the organisms isolated are shown in tlie table below. 


Form and size. 

Ohrodooooum type 
short plump rod, 
gen. in pairs 

2.3^ X 3.4/i 

Beijerinckii type 
large oval 

2.3iux4.7A( 

Vinelandii type 
oval 

1.8/ux3.4^ 

Motility 

motile, in young 
culture only 

no 

motile 

Ojloration on 
Adiby agar 

28 to 

A. white 

B. browniidi 
black 

white 

sulxihur-yellow 

white 

greenish yd.low; 
soluble 

Ooloiation in 
A«hby SDluti^n 

28 to 30^ 

A. white, turbid 

B. brownish binck 
surface Mm. 

white, turbid 
white* 

pellicle formation. 

greenish yellow 
yellowiidi pi^dc 
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Colony on round, pasty, somewhat round round, semitrans- 

Ashby agar plate dark omoentrio must, wrinklotl liarent 

28 to 80** ring in the center surf»ico 

The quantities of nitrogen fixed by these organisms per one gram of mannit 
were as follows ; 

Chro(3coccum type Bojerinckii type Vinclandii type 

0.28 mg. 4.87 mg. 10.01 mg. 

These organisms were cultured in Ashby solution of different P/„ nnd tlie 
optimum Pu and limiting Pjj were noted. If or the determination of P,,, the 
electrometric method that was described by Itauo and modified later slightly by 
tlio same autlior was used, and tJie Pu of the solution was determined by titrat¬ 
ing eloctrometrically with NjlO HCl and AT/IO NaOlL One cubic centimeter 
of forty-eight liour old culture in Ashby solution of P,f 7.0 was trasferred into 
10 c.c. of tlie culture solution of respective P so tliat total volum became 20 
c.c. in every case, and the number of bacteria in 20 c.c. medium was coimted 
after 06 hours. Also tlie rate of growth was noted after 48, 06 and 240 lioiirs, 
and the final Pn oi the medium was determined. The result obtained was as 
follows: 

Azotobacter Cliroucoccum : Better growth to(^k place in media P^ 7.0, and the 
optimum P^ seemed to lie between 7.45 and 7.60, a marked beneficial effect of 
OaCOs on the growtii was indicated by the fact that in the control Ashby solution 
with OaOOs, the organism grew to 484 millions, while the maximum growtli was 
176 millions in the others. 

Azotobacter Beijerinckii: The rate of growth was more markedly iufliioncod 
according to the different P^ values than in the case of other azotobacter, for 
instance, at P^ 7.0 a good growth of Azotobacter Beijerinckii took place at the 
end of forty-eight hours, while at all other reactions the organisms were inhi¬ 
bited, this organism was not influenced by the presence of CaCO:j or at least 
not so much as others, the optimum Pji seemed to lie between Pir 6.65 to 6.75. 

Azotobacter Vinelandii: The behavior of this organism was similar to that 
of Azotobacter Cliroococoum except the inhibitory action by P^ below 7 was 
slightly greater, much greater beneficial effect of CaCO., was noted; viz., 944 
millions in the control and 72 nullions in the medium of original Pft 8.6 and of 
ftial Pff 7.0. 

Further, the acidity of soils was defermined by the metliod of Cliristensen 
<)ompaxing with the method of Itano's electrometric method-, and the fact that 



20 


U. YAMAGATA. 


the reaction of soils containing azotobacter was alkaline in most cases and tliat 
no azotobacter was found in the soil of acid reaction was observed. The fol¬ 
lowing table shows the relation between the reaction of soils and the distribution 
of Azotobacter: 


Henotioii 

Pii 

Kiimber of 

Nmnber of 


Azotobacter 


Soils 

S.>ils 






examined 

contf^iniiig 

Chrod- 

Beije- 

Viiie- 




Azotobacter 

eoccuin 

rinckii 

landii 

Aoiil 

lose than 







5.9 

29 

0 

0 

0 

0 

weibk acid 
Blightly acid 

1 e.O-6.4 

iK) 

0 

0 

0 

0 

neutral 







Blightly 

alkaline 

[ 6.6-7.2 

76 

8 

3 

5 

0 

weak 

alkaline 

1 7.3-7.7 

62 

52 

26 

14 

12 

alkiJine 

more than 







7.8 

43 

40 

37 

0 

3 


Summary. 

1 . The distribution of Azotobacter in v^irious cultivated soils in Japan was 
examined and it was found that this organism was present more in 
the soils of warmer climate region. The piwentage of this soils con¬ 
taining azotobacter all 'was about 30. 

2. Azotobacter W'as found in the soils containing lime, wood-asli or sea- 

shells, and also in most soils of alkaline reaction 7.3 —7.8) but 

no azotobacter in the soils of acid reaction (P//=les8 than 6.4). 

3. Tliree types of Azotobacter; viz., A. Qiroixjocoum, A. Beijerinckii and 
A. Vinelandii were isolated from the sample soils. 

4. The quantities of nitrogen fixed by these organisms are as follows : 




N fixed per giam of mammit. 

A. 

Chrot»coccum. 

6.28 mg. 

A. 

Beijerinckii. 

4.87 mg. 

A. 

Vinelandii. 

11 .01-mg. 


6 . Two types of Azotobacter cliroucoccuin and Azotobacter vinelandii were 
found mostly in the soils of weak alkaline or of alkaline reaction (P//= 
7.3-7.8), while the Azotobacter Beijerinckii. in the soils of neutral, or 
in weak alkaline reaiction (P,/=6.5~7.7). 

6 . Azotobacter was isolated from the soils of paddy as well as from that 
of upland field. Two types of A. chi*oOcocoum and A. vin^ndii were^ 
found mosUy in upland soils, wliile A. Beijerinckii in paddy soils. . 
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A pme culture of Azotobacler lias easily made according to the method 
of the author and Aoi. 

8 . The author has used the apparatus schemed by Itano for determining 
hydrogen-ion concentration. 

1 ). For the purpose to compare the rate of growth of these organisms in 
culture media of different Ashby solutions of different P,, were 
prepared by elcctometrical titration. 

10. The behavior of Azotobacler chroijcoccum was similar to that of Azo- 
tobacter vinelandii, and tliey are not influenced by alkaline reaction, 
but the latter was more influenced by acid reaction tlian the former. 
Azotobacter Beijerinckii was more greatly influenced at different Pjj 
values than in the case of other two organisms. 

11. Tlie optimum and limiting values of P,r for the growth of those organisms 
were as follows: 



Tyix\s 

Opliramn value 

Limitinfi 

A. 

Qiroijcoccum. 

7.(}-8.3 

r ,.8 

A. 

Beijerinckii. 

6.8-7.4 

r ,.8 

A. 

Vinelandii. 

7.0-8.:$ 

5.0 


12. The beneficial effect of calcium carbonate was^ noted for the growth of 
Azotobacter Chro<)coccum and Azolobacter Vinelandii, especially for the 
latter. Azotobacter Beijerinckii was not so much influenced by this 
alkaline substance. 

Finally, the author desires to express his sincere thanks to Prof. K. Aso 
and Dr. Itano for their kind suggestions, and also to Dr. S. Saito and C. Ma- 
tsuoka for their valuable assistance dming this investigation. 
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On file Occurrence of a New SulpJmr Compmjmd 

in Yedst. 


by UmetakO Suzuki, Satoiiu Odake aud Takajiuo Moul 

Ton years ago, one of tlie authors (U. Suzuki) isolated a basic compound 
from the alcoholic extract of yeast and gave the empirical formula C9H14N4O4 to 
it. It was a colourless prism, molting at 208® (not corr). TJxe aqueous solution 
was nearly ncutial to litmus, and possessed a sliglitly bitter taste. It was 
precipitated witli phospliotungstic or phosphomolybdic acid, but not with basic 
lead acetate. It formed also the crystallino picrato, melting at 183®. (not coit.) 
(Join:. Tokio Cliom. Soc., Vol. 34, p.p. 1134-1135. Juno. 1914) 

Further studies on this substance wore into^’rupted for a long time; however, 
quite recently it was found by the authors that it contains sulphur, consequently 
the proposed formula must be abandoned. For such a reason the authors pre¬ 
pared tins compound again in a large quantity and carefully investigated its 
chemical nature. The analysis of the free base as well as that of its picrate 
have shown that the empirical formula should be C11HJ5N5SO3. 

The isolation of this compound was cariicd out as follows:— 

The alcoholic extract of yeast was ovciporatod in vacuum. The resulting 
syrup was dissolved in a little water, and concentmted tannin solution was 
added to it. The precipitate thus formed was rubbed with baryta water and 
filtered. The filtrate was freed from an excess of baryta, and evaporated to a 
syrup again, and treated with 50 % aceton, whereby a portion remained imdissolved. 
The dissolved portion was evaporated to a thick brown syrup which possessed strong 
antincuritic properties. After long standing, the sulphur compound separated out 
from tliis syrup in colourless crystals, which was rcorystallsed from the water solution. 

When this base is boiled with dilute acid it is easily hydrolysed, thereby 
adenine (CgHsNfi) and a thio-sugar being formed. Although the authors have not 
yet succeeded to isolate the free thio-sugar in crystallino state, but it was isolated 
as a nice crystalline phenylosazon, having the melting point of 168-169®, and 
the analysis of the latter compound agreed with the formula CisE[ji^N4SOz, that 
is, phenylosazon of a thio-sugar having the formula GaHi2804. 



On the OoounrexMM of a Hew Salphar Ojmpotind. 


23 


Tlie free base gives iiie pentose reaction with Dial’s reagent, and it gives 
also furfurol reaction when it is boiled with hydrochloric or sulphuric acid. By 
evaporating the base with strong nitric acid, the crystals of hypoxanthin nitrate 
were obtained, which was formed from adenine; the oxidation proceeded more 
energetically when a trace of vanadium oxide was added to *tho nitric acid so¬ 
lution, and besides hypoxanthin, crystals of xanthin nitrate were obtained. By 
shaking the mother liquid of hypoxanthin or xanthin with ether, and after 
evaporating the ethereal solution, colourless prisms of oxalic acid were obtained. 
Furthermore, in the remainmg aqueous solution the presence of some sulphuric 
acid could be detected, this shows that a part of sulpliur present in the base 
was oxidized to sulphuric acid. 

When it Is boiled with dilute hydrochloric acid, and barium chloride is added 
to it, no precipitate is formed, this indicates tliat the sulphur present does not 
exist in the sulphate form. In a cold dilute alkaline solution it gives no 
reaction with sodium nitroimissido, but it gives a dark red colour when it is 
provioiLsly boiled with concentrated alkali before adding sodium nitroprussidc. 

When this base is boiled with dilute hydrochloric acid, adding a irieco of 
metallic zinc, there develops* a gas Ixaving a strong pungent odour, which gives 
a white turbidity when it is introduced into an aqueous solution of mercuric 
nitrate or mercuric chloride. As neither the presence of hydrogen sulphide nor 
mustard oil could bo detected in this case, it is most probable that this gas 
chiefly consists of mercaptanc or dimethyl sulphide. 

From these observatioiLS, the authors concluded tliat the basic substance is 
a compound of adenine and a thio-sugar (probably thio-methyl pentose) having 
one of the following formulae:— 


(I) 


N=C—NH, 

I I 

HC C—H 


H—0- 




H H H H 

.0—C—C—C—CHa—S—CHa 

I I I 

OH OH 
-O-* 


— Ci^Hi^NgSO^ 


<n; 



I 

a H H B 


0—0—0—c 



i 1 

_ 

_/ 

OH OH 
s 



OH, 


= 0„Hj,N,S0» 
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(IH) 





I 

—O C ~ " " C. * O Ho■ S H 


H JDH 


-0,,H,3N„SOa 


Of the formulae above given, the formula (I) seems to agree best >vitli 
various facts. Furtlier studies ‘will be required to decide Vrhothor this assumption 
is correct. Not only the occurrence of thio-sugar in organisms is quite new, but 
its combination with adenine is of special interest from the biochemical point 
of view, because it has a great resemblance with adenosine, a compound of 
adenine with ribose, which forms an essential part of nucleic acid. 

Among the sulphur compounds in animal organisms cystin, cystein, taurin, 
and taurocholic acids are most popular ones. Further, chondroitic acid forms an 
essential part of cartilages. The etherial sulphates of urine are to be considered 
as the end product of sulphur metabolism. Mustard oil groups are widely dis¬ 
tributed in plant. Recently, a sulphur derivative of histidine betaine, i. e. 
ergothionin was isolated by Tanrert from ergot. J. H. Muller lias reported 
a now amino acid containing sulphur, which is probably ethyl ester of 
cystein. C^H 5 S-CHaCH-NHr-CXX)H, (J. H. Muller: J. Biol, Cliem. 56 . No. 
1, pp. 157-169). The brain substance of animals contains also not inconsiderable 
sulphiu*, but nothing is known about its chemical nature, though it is generally 
believed that it plays just so important role like phosphoric acid in the nervous 
tissues. Tlie authors suppose that the sulphur compound discovered by them lias 
also a ceHain function in the yeast cells. 

It may also be mentioned hero that the alcoholic extract of rice polishings 
after long standing, always produces an amorphoqs brown precipitate. B. Suzuki 
has recently investigated this precipitate, and found that it has a strong 
stimulating action upon the growth of yeast, though it has no antineuritic 
action on pigeons (J. Chem. Soc. Japan, 1924). Now it was found by the 
authors that this precipitate, after being carefully piuified, contains a little 
S. The crude oryzanin prepared from the alcoholic extract of yeast by the 
phosphotungstic acid method contained also more than 1 ^ of sulphur. Though 
it has no direct relation with the antineuritic properties, yet it is very interesting 
that it is always present in oiyzanin preparation of yeast and rice polishings. 
Th 3 question that whether the sulphur compound of rice polishings is same 
with that of yeast or not still remains to bo settled. 
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On tin* iinffek* Action of Sale. 
by HidEO KATAGIlil. 

1. The acidity of Siike, estimated by the ordinary titration method varies 

depending upon the qualities a id ages etc. from 0.12 % to 0.21 %. But when its 
Pii value was measured electrometrically, the difference between the maximum 
and minimum acidity was found to be far smaller than it is to be expected 
from tlie titration value. Tims according to tlie author’s experiment, the P,f 
values of different s imples of Sake collected from various districts of Japan, by 
the colorimetric method were from J5.7 to while those by the electro- 

metrical metliod, f'om 4.0 to 4.25. Even when Sake was diluted w'ith water, two 
to five times its volume, the value remained nearly unaltered, still being betw^een 
4.0 and 4.25. 

Tliis phenomena wore considered by the author was due to the high buffer 
action of tlie' Sake solution, donscquontly lie investigated to find out, what 
constituents are cxe ting this action. 

2. When Koji extract was fermented witli Sake yeast, an increase in buffer 
acti<m was always observed, thus slioAving that certain products possessing higher 
buffer action were formed diirring the fermentation process. 

3. Sake was diluted Avith water from two to five times its volume, and the 
Pfi values were determined eitlier colorimctncally or electrometrically, then a 
measured quantity of docinormal hydrochloric acid or caustic soda solution w^as 
added in successively with an increasing quantity, and thus the Pjf values Avore 
again determined after each addition, an 1 the results obtained Avere shoA\^n as 
electro titration curves. 

4. In the next experiments, ejxcli one of tlic chief constituents of Sake (i.c. 
jalcohol,. glucose, dextrin, glycerine, glycocoll, tysosino, peptone, phosphates and 
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succinic acid etc.) was added to the diluted ISake solution, so as tlie conoontxation 
of tliat constituent in it become equal to tliat concentration in tlie original Sake 
solution, and tlie T,i values were determined before and after addition of either 
hydrochloric acid or alkali and the results were also given as titration curves. 
Any substance which has a greater buffer action must show a loss deviation in 
the P// values before and after the addition of either acid or alkali to it. 

Comparing in this way the buffer action of tlie above mentioned constituents 
the autlior came to the following conclusions:— 

a) The addition of alcohol, glucose, dextrin or glycerine had no effect upon 
the buffer action and the ritration curves before and after the addition 
of these substancc^s remained nearly unaltered. 

r 

/>) Peptone, in such a low coiicontralion as it presents in the original Sake 
solution, exerted no action. 

c) Glycocoll, more or loss acted as a buffer against acid. 

d) Tysosine, though present in a minute quantity, exhibited a distinct action 
of the buffer towai'd alkali. 

e) Pliospliatos had only a slight (effect upon alkali. 

f) A most pronounced action Wixs shown by succinic acid, and the addition 
of this acid only was enough to increase tlie strength of the buffer action 
as much as tliat in the odginal Bake solution. 

After all, succinic acid played tlie most important role on the buffering action 
of Bake. 

Tlie author furtlior discussed the relation between the sour taste given by 
Sake, and its Pjj value and concluded that the strength of tlie sour taste is not 
always proportional to its P,/ value, but certain unknown factors sliould be connected 
to it. 

In the last chapter, the author has given a precise description of his ex¬ 
perimental methods. 
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On the Chemical ConHtitiition of ^--Acid Obtained hf/ 
the Hf/drolf/sis of fhixuki^H Cradc Orf/i^rtnin, 

By Yoshikazu Sahashi. 

In 1912 Prof. U. Suzuki isolatod two crystalline compounds from his crude 
otyzanin by boiling it with dilute acids, and lie provisionally named tliem ot- and 
/8~aoids, respectively. The crude oryzanin was prepared from the alcoholic extracts 
of rice polishings, precipitating the ext“Yicts with p}ioH})hotungstic acid and then 
decomposing the precipitate with baryta in the us lal way. Wlicn tiiis crude oryzanin 
was boiled with 3% hydrochloric acid for about 2 hou^^, a brown resinous sub¬ 
stance was formed on the surface of the liquid, which was filtered off while hot; 
and yellowish brown crystals that w^ere formed on cooling the filtrate were 
collected, washed with water and recrystallizcd f^om hot alcoliol. By fractional 
crystallization of the yellowish brown crystals, two kinds of crystals, i. e. a- and 
y9-acids were obtained. Tliey luid an acid reaction and were difficultly soluble 
in ether, in cold water, and in dilute acids, but wo o somewhat soluble in hot 
alcohol, and readily soluble in dilute alkali. They gave an intense reaction with 
diazobenzeno siilphonic acid, and also a strong Millon’s reaction. The empirical 
formulae Ci^HieNaOg and were given to a- and /3-acids, respectively; but 

his further investigations on the acids wore interrupted, chiefly owing to the 
difficulty in preparing the material enough from crude oryzanin. 

When the alcoliolic extracts of rice polishings are dissolved in 20^ alcohol 
and the solution allow^ed to stand for sevoml weeks, a brown amorphous precipitate 
gradually settles down at the bottom. B. Suzuki 1ms recently investigated this 
precipitate and foimd that a fair amount of ^-aeid would be formed, together with a 
brown resinous substance, by boiling this precipitxto with dilute acids. Tlie yield 
of the acid thus obtained was much bettor than that from crude oryzanin. (Jour. 
Chem. Soo. Japan, 1924). Consequently it has become much easier for the author 
to prepare a sufficient quantity of the ficid l^y this method for his investigation. 
Many kilograms of the brown amorphous precipitate were supplied to the author 
from the Sankyo & Co, Tokyo, where oryzanin is manufactured in a large scale 
under the supervision of Prof. U. Suzuki, and thus the author was able to obtain 
more than 300 grams of /3-acid in pure state, which was exactly identical with 
tliat obtained from crude oryzanin by Prof. Suzuki. 
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'llio author found that /Q-anid has ono molooulo of water of crystallization, 
Which could hardly he removed at 100® O, bub it was quite free from water when 
dried at JOO-lOO®. According to fcjie results of the anhydrous sample it seemed 
to the author tliat C,oH 7 N ()4 would be more suitable for the formula of /S-acid than 
Ch,H 8 N 04 , (that was) proposed by Prof. U. Suzuki. He dried his sample at 100® 
for analysis, therefore, it was probably not quite free from water. The author 
has p^epired varioiLS compounds of tliis acid, i. o. Cji,HflN 04 *Na, Cj„HoN 04 *K, 
(CnHoX 04 \ Oil, (C\,HflN(l 4 ) 2 Ba, and Ag-, Ca-, NH 4 - 3 aIts, and also Ci,H 4 ,N 04 -CH:„ 
C,oHflN 04 *rjT 5 , (\, 114 X 04 ( 00 ( 3 J 1 .,) 3 , etc. The formation of these salts and 
esters, proved it to be a monocarboxylic acid; while tliat of the benzoyl deriva¬ 
tive confirmed the pr.^soiice of two hydroxyl groups, '^riius the formulae may bo 
written as CVT 4 N (OH), (JOOH. 

Wlie 1 the acid w<is troatod with siro»}g nit ic aedd, a dinitro-compound 
c on 

like juglonic acid f , besides a fair amount of oxalic acid, was formed. 

? K()2\ 


Finally, quinoline was obt ined by zinc dust distillation of tlie /9-acid, and tliis 
was id uitified by its pic rate. 

TJie author has lh«is concluded that /S-acid is probably dihydroxy-quinolino 

/\ /'X-^on 
carboxylic acid I 1 1 | 1^*^ 

t \ \ y' rnfUT 


The relative position of (OH), and C(30H groups remains still under his 
investigation; but from the ovidcaco of the formation of the dinitro-compound 


and oxalic acid, the 

author thinks that 

the /9-acid will 

one of the followiu 

ig formulae : 
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y| New Metfio^l o/ tfw of the 

IVatee in Green Ten. 

. By Tokitaka Shiba. 

A cobalt cblorido ti^st-papar was prepared for the purpose of determining 
tlie water in green tea. Its preparation and application are very simple, and it 
can be used even by those who liave no special knowledge of chemistry. This 
test-paper changes the colour sliades according to the amoimt of tlie water present 
in tho tea. The tea which does not change tho blue colour of this test-paper 
}»^o. 30 is suitable for pi'escrvation, that which changes i^it) into red will change in its 
property, and tlie one which gives a violet colour can be kept only for a short period 
without changing its property. Tlie test-paper can also be used in the quantitative 
determination of the water in tea, and the difference between the value obtained 
by tho usual gravimetric method and that by the above method is about ± 0.3 
per cent. With this test-paper tho content of watcf can be determined hi tea in any 
amount and in any vessel. 

The sample of the standard of colour used does not last long, anti so 
requirO/S revision f'*om time to time, ddie use of a table of the sliades of colour 
painted with dye-stuffii is very convenient for a longm* period of colour measure¬ 
ments, but it also requires tlie revision after some lime. 

The fact that this test-xiapor can be employed in determining the humidity 
of a room, where the tea is handled may be of very useful. 

Tlie method is, in tho opinion of to the author, very jirofitable to prevent 
tea from the damtige in its manfacturc, caused by insufficient drying, which 
is easily avoided by its application. 
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Ihe Chemical and Mineralogical Investigations on the 
Infertile Volcanogenom Soils of the Southern 
Part of the Prov. Shinano. 

By T<iy()TABo Seki. 

The peculiar infei*tile boils K) e«vllcd *^mi^otsuchi^^ CYteiicliug at the Hurfac’c ami 
sonic centimetres below tlie surface in the higher parts of tlie Tenryugawa Valley 
(T. V.) and at the southern skirt of the Yatsugatike Volcanoe (Y. v^.) wore inves¬ 
tigated in the laboratory of Central Agricultural E\])eritnent Btatioii and the brief 
summary will be given here. 

The soih form the upmost part^ of the old quartern.iry formation cjovering the 
thick strata eoiisrting of tlie tin vial gravels. 

Their inner structure-) and adjacent toiKigraphie-j su^^st that the soils are the 
Ictcustrinc dojxisits of the later diluvial age. From the modes of otxureiico and the 
results of micro-scopical observations it is dear that they were originally the fine porous 
pwtniciom volcanic ejectaments of tlie andesitic character, which have imdergonc the 
decom]K)sition at fir-)t under the shallow waters and iheii at the land surface. 

The soils naturally wet exhibit the light reddish brown cdoui’s with somewhat 
spongy structures. The water held by them cannot easily be removed by exposing 
^em to the air in open plaice in the shadow. When air-dried, iSkey exliibit the faint 
Imwnish yellow colours becoming the light porous and fragile fragments which give 
rotidify the fine powders on rubbing. If the half-dried fragments are stirred in tlie 
W^ter they j^vo the thick tnrbid liquids which remain almost unchanged ibr 
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dayb showing the high grades of oolloidalityf which give rise to the strong retcutivo 
powers of the soils for water. 

The air~Jric<l and sliifttnl sample^ were treated with boiling 20 per (jent hydro¬ 
chloric acid and the substances deconip >-<mI by the acid were determined quantitatively. 


The results of analyses arc as follows 



Subs. doc. 

Residue 

Water 

Water 

Total 


by IICl 

undec. 

above 100'" 

bebw 100'" 

Sum 

The Son of Fiyimi CY. S J 

36.72 

23 09 

11.71 

27 72 

10014 

The Soil of Ijiina (T. V.) 

42.68 

7.53 

13.43 

.‘16.26 

t9.90 


The substances deoompa^ by the hydroclilorie acid are constituted of 



SiOj 

AI2O3 

Fe,0. 

MgO 

CaO 

NajO 

K3O 

l*aO. 

The Soil of Fujimi 

14.43 

19.36 

1.97 

0.05 

0.04 

0.16 

0.12 

0 08 

The Soil of Ijiina 

17.21 

22.23 

2,20 

0.05 

0.10 

0.17 

0.05 

0.08 


The minor ingredtenis were omitted here* 


The large amounts of the hygroscopic moisture and the substaiKos decomposed 
by hydrochloric acid and the great deficiencies in lime, potash and ])liosplioric acid 
must be carefully noticed. The molecular ratios of the most imjx)rtant ingredients to 
alumina (alculatcnl for our samples and some other soils arc given iu the following 


table 


Vole Soil of 
Fujimi 


Vole Soil of 
Ijinia 


Acid Soil of 
Mino 


Vole h)oil of 
Tokvo 


aio. 

1.26 

1.31 

1.20 

1.63 

111 , 0 . 

1.00 

1.00 

1 00 

1.00 

Fe,0, 

0.07 

0.07 

0.26 

0 36 

MgO 

0.01 

0.01 

0.09' 

00 

6 

CaO 

0.00 

1 

0.01 

^0.03 

0.01 

0.03 

0.04 

^ 0.14 

Na,0 

0.01 

0.01 

0.02 

0.02 

K,0 

0.01 

0.00 

0.02 

0.02- 

P»0, 

0.00 

0.00 

0.01 

0.00 


0.36 


The molecular ratios of the total alkaline bases to alumina in our samples are 
less than that in the infertile acid soil of the Prov. Mino and represent 


minimjum value among the numerous volcanogenous soils hitherto investigated by 
author* The molecular ratios of silica to alumina in our soiL approach to those 
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in the lateriUc soils 

The both soils are stained vividly red by acid fiichsin and liglit bluish groeii by 
methylene blue, that U tliey arc distinctly oxiffjhilous and hohophilous (amjdiophilous)#. 
The facts explain that the soils contain both positi\c colloid-, (o\\ philoiis) and nega¬ 
tive cx)lloids (baM)])hilous). Tlie two dyes absorlxid by the soils A\ere also colorime- 
trioally deternnncKl. The quantities ol alumina extracted almost free* IVoni silica with 10 
per cent Kjcliiiin carbonate solution b\ the author’s method amount to al)out 3 per c«nt» 
The last fact together with the distinct oxyphiloiis character prove that the soils con¬ 
tain free olwrnina in the form of colloidal hydroxide. The ferric oxide in thc^ soils 
will mostly be in the form of limoiiite which is almo^ ijidifterent to the aniline 
dyc'-. From tile's.* reasons the author assumes that the main puts of our sJimples 
arc coiistitutc'd ol* the large quantities of colloidal clay^, smaller cpiantities of activo 
colloidal aluminium hydrate and less cpiantitic's of irmert ferric oxide (limonite^, Tlic 
presence of free aluminium hydrate* shows that the soil-, are prcxoecling a step into 
the late^itic phase of weatheiing, as is suggested by the low valuers of the mok'cnlar 
nitios SiOj 

The two soils do not exhibit the acid reaction to test pqK*r notwithstanding 
the) aie very rith in the colloidal clays tind exeecxlingl) poor in alkaline bases. Tlie- 
fuct can be explained by the presence of tlie active gels of aluminium hydrate which 
**compen8(ite'’ the acid reaction of colloidal clays, as was demonstrated by the author’s 
preliminary exj)criments. The soils exert — very high absorptive poivers for ammo¬ 
nia and pho&phoric acid and these facts can also be explained by the prcjsence of 
colloidal clays and aluminium hydrate. In ',uch soils ammonia, potasli and phos¬ 
phoric acid given as fertili/xTs in ordinary doses are liable to be cojiverted into the 
unavailable form-. 

The unproduetivencsb of our soils due chiefly to the defect in physical properties 
and the lack of mineral nutrieutc-. The improvements will be aooomplislied (1} 
by the liming and deep cultivation in order to coagulate the colloidal substances and 
produce the granular structures, (2) by the rich supply of superphosplate and pDfr 
ash salts and tlie adequate addition of nitrogenous manures, (3} by the propagation of 
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r^minons greeii-mainirc plants in order to enrich the ^ils witli immus and organic 
nitrogen* The ])ractical a]>plieationg of tho^ methods must carefully be verified by 
preliminary field experiments. 

On the Cheinical Comtitution of the Cocoon Silk 
and the Seriein of the Cocoons of 
Antheraea Yama^nai. 

By liviiGO Inouye and IMasarit ITirasawa. 

!• The Chemidil Constiiution of the Cocoon Silk, 

(a) The General Compo4tlon. 

The cocoons Avere get at Ariake-mura, Minamiazurai-gun, Nagano-ken, and ana¬ 
lyzed with the following robiilt^, after having gt‘t rid of the irnpiiriiies. 

Water 10.77 % 

Total nitrogen 16.51 

Ash 4.15—5.00 

Lime is a predominant constituent in the ash and exists mostly in the form of 

osAlate in the cocxx)ns. 

The various forms of iiitixigcn in the hydrolysatj of the cxxxxm silk with conc^en- 
tratod hydrochloric acid, were determined as follow> 

In loo g of the 
anhydrous cocoon dlk. 


Total nitrogen 16.51 g 

Nitrogen dissolved in cone IICl 36 HV 

Nitrogen precipitated by phoQ)hotung8tic acid •3.07 

Nitrogen not precipitatod by pho^hotungstic acid 12.82 

Nitrogen in the form of ammonia 0 22 

in the inelanine resulted by hydrolysis O.IS 

In the nitrogen precipitated by pheu^hotungstic acid* 

Arginine nitrogen O.lO 

Histidin nitrogen 0 IB 

Lysine nitrogen 1.14 
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(b) Total Hydrolysi''. 


200 grras, of the (xxxx)n ilks w'erc hydolyzed with 2500 (,c, of concentrated hydro¬ 
chloric acid. After 12 hoiu*h’ boiling the hydrolysate ceased to show biuret reactiop. 

and then amino-acids were 

heparated by the ester method w ith the following rcbults. 

Amino acid 

In 100 grms of 
anhydrous cocoon silk 


In grm. 

Cilycocoll 


Alanine 

20 .1« 

I eucine 

1 23 

Agpartio acid 

0.20 

Cl^lutainic acid 

Trace 

Serine 

2.«^3 

Prolme 

0.21 

phcnyUlaninc 

0.22 

Tyrohine 

T) 34 


Tyrosine H.'paiMte(l by auotlur way ihs ibllows:- 60 g of* the (* 00(011 silk \tero 

hydroly/^d ^vith 30% sulphuric acid for 12 liour^ until thi' hydrolybatc has not 
bliown biuret reaction, 'rhen the sulpliuric acid was cvactly reuioviHl by concentrated 
solution of baryta, 'Fho preei[)itit‘ of barium sulphate tlius prolua'd was filtered, 
and so often washed until tlie >vashini 5 did not react with the Millon’s reagent. The 
filtrate and \vasliing« were unit'd to^etlior and decolourized with animal ehacoal. And 
the solution thus purified was e\a|)orated until tyrodne was erystitllwed out. It wafe 
filtered aftor standing lor 24 luair-. The filtrate of tyroine was evaporated, and the 
remaining tyrodne was obtained, 

The^e amino acids tliiib separated were dc'teriuined by aiitdysi-, 

II, The Chemical Constitution of the Sericin of the (\K?oons, 

(a) The Separation of Seriein. 

10000 (Mxoous of Yamaraai-moths were cut in two and the chrysalis, the skins 
casted, and other impuritie-s were removed# The cocoons thus purified, were digested 
with 40% alcohol in an autoc»lave under 0,6 atmospheric pressure# The green pi^gment 
of the ooooons was dissolved in the alcohol. The cocoons were treated twice in^lM 
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same way, and tliUh dinjolourized nearly in white. Then they were di^j^eetod again 
tuidcff 1 tttfneetphdric ptc^ilite for 30 minuter with hikI filtered through h 

fittehhct-ftlhflel by meails of sut^king down by a vaetiiiiii jitodiioed by a fdter pump. 
The filtrate wa*^ evai;)orated into a syrup after having Ixjeii filtered oncje more*, and 
dried up on euncehtrated sulplmric acid. After (‘ornpletely drying, the sfericin was 
ground into i)owder. Tlie yield of the bericin wjib 200 gnini> from 5000 grams of 
cocoon silk. The seriein thus obtained, ct)iitaine<l ^A2% water, 16.85% the total 
nitrngeii, and 1.00^ ash. 

200 grams of the st'riciii were hydrolyzed by 2000 c.c. of 30% sulphuric acid. 
After 78 hours’ boiling the hydolysiite eeasod todiow biuret rcaetloti. The sericiu 
was completely (dissolved without any residue. Tlien tyrosine was at fir-.t separabd 
by the same method described as before. From tlie filtrate of tyrosine othc*r amino 
acids were separated by tlic usual mcth(xl. Tlie atniao aei(h thus obtiined were 
determined by analysis. 


The results of the total hydrolysis were i’ollows 


Amino ai‘ids 

In ICO p^rams of 
anhydrous scii(*in 

Cibcoooll 

3.43 g 

Alftnine 

3.00 

l.cMcine 

1.50 

Sarine 

4.38 

Aspartic acid 

2.06 

Glutamic acid 

presence 

Phenylalanine 

2.04 

Tyrosine 

4.33 

Prolinc 

presence 

Conclusion. 



By cmpariiig the chemical constitution of tlie Yamamai ootjooii sil!: to tho% of 
the ta-^h produced at the same district, and ol* “Kinjo-matanmkashi” cocoon silk 
(one 5f Japanese domesticated dik—worm), tlie following table is obtained. 

Yamamai-coooon Tuaaah-ooaKjn Kir^-matamukaaUi 

silk. MIk. ooooon silk. 

27.83 ^ 12.84 ^ 29,30 % 


Amino acids 
mfocm 
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Alanine 

20.16 

15.27 

16.72 

Leucine 

1.23 

0.27 

1.47 

Aspartic acid 

0.26 

2.37 

0.03 

Cllutainic acid 

+ 

-f 

0.023 

Serine 

2.83 

0.55 

3.01 

Proline 

0.21 

0 26 

1.106 

Tyrosine 

5.34 

6.62 

4.72 

Phenylalanine 

0.22 

0.37 

0.64 


From the above rc'sult's glycKXioll, alanine and tyrosine ui*c predominant antiuo 
acids ill the Yamaraai dlk, as general in tfie silk, and it stanch nc'arer to tlic true 
silk in the ch'^miail composition, than the tuHsah silk. But that more aspartic* ac*id 
is contained, when compared to the true silk, and aLinine is more in cpiantity than 
glycocoU, ib birnilar to the tussali silk. From those' facts the Yamamai-silk may bo 
said to stand in the middle point betwcon the trn<* and tussah silk in th<» c'hcmic^al 
composition. 

The chemical composition of the scricin of the Yamamai—'ilk is compared to 
those of the other ^ricins, which liavc been investigat'd until to-day, in the following 
table ;~ 



Sericin from 

Seiicin from 

Sericin from 

Sericin from 

Sericin from 

Amino acids 

Yamamai 

Dah^anishiki 

Itali.ui 

Csmton 

the European 


silk 

silk 

silk 

silk 

silk 

GlycocoU 

3.45 ^ 

3.93 ^ 

1.5 

1 2 

J. « ^6, 

0.1 0.2 ^ 

Alanine 

3.<J9 

3.53 

9.8 

9.2 

5.0 

T^cine 

1 50 

0.4 

4.S 

5.8 

— 

Acpartic acid 

2.96 

3.91 

2.8 

2 5 

— 

GKitamic acid 

4- 

3.0 

1 8 

2.0 

— 

Serine 

4.38 

5.99 

5.4 

5.8 

6.6 

Proline 

4 - 

0.35 

3.0 

2.5 

— 

Tyrosine 

4.33 

3.27 

1.0 

2.3 

5.0 

Plienylalanin 

2.04 

0.49 

0.3 

0.6 


From the above 

results the 

sericin of 

the Yamamai 

-silk i'' very muc*h near 


tliat of the true silk in the chemical composition. If it i*. the fact, tlie coexons of 
the Yamamai-moths must bo ho oudly reeled as tlio-e of the doracssticatod one?, but 
in practice it is not the ca-ac. The reason is prolmbly due to that the calcium 
ootained comparatively more in cpiantity on the cxxooiih, prevent the sericirt firott 
disHolviugi when the oocxxius are boiled and the silk is reeled. 
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JJeher die Enzyrnatische Spaltuny der Laevulinadwre 
QJEin Beitray zur Wirhuny der Carboxylase^. 

Von Kanroku KlTR<)^o, Tosiii Fukai uud Seuun Tateno. 

• Nacli C. Neuber^ werdcii M-Ketc)^allron wie Bren/traiiben^iiuro mid Oxalc^sig->anre 
durch Einwdrkung von Carboxylase in Kohleiisauro und Ay.ctaldehyd naeh folgcndem 
Schema gespaltcii. 

. CH/CX)-co()ii = (x>2 + cn/(Y)Tr. 

CXX)II-CH2-C()-aK)lI = 2C(), + CHa-COir 

Aiiderc «-KctO'^auivn vvie «-Kctobuttcrstiiire, Keixx apronsaui’c, Oxybrcuztrau- 
beiihauro, «~Ketoglutar‘^uure, PhonyIglyoxalstiure, PhonyIbrenztraubcnsaiirc uud Oxy- 
pheuylbrcnztraubcnsauro vorhalteu sieh gegen Carboxylase geiiau in dersclben Weise 
uud bildeu sieli dalx?i Jvohlcnsauro und die ciitsprecJieiiden Aldehyde. 

In Oxalc'isig-auro und </-Kot()glutarsaurc stoht cine dor zwei COOH Grup|)on 
gegen CO Crupp.‘in /?~lx/vv. in ;-~8ttdlc: trotzdem werden die licidcn Carboxylgruppeu 
gleichzeitig augegriflen. So kaiin man \orinutcn, dass /?-vxler ?-ke1xbaareu cbenfalL 
durch CarbovyLise ubgo-^palten werden. Um dic-e Frage zu entscheiden, haben die 
Verfa^^Per mit Iiaevulin-«aure (y-KetOMiure) einige Versuche aiigeotellt und gefunden, 

Cb tatsaehlieli der Fall \Nar. 

In cincni Verniiehe wurden 20 eem. 0.6% iger Laevulin^^urelomng, die zuvor 
mit einor K 2 lIP 04 -pl*uffcrlo^ung iicutralisiert war, in einen Einhorii’schcn Grarkol- 
ben gefullt, mit 2g Troc*kenhefe versetzt und unter' Zusatz von 0,1 % Thymol iiu 
WarmekasUai bci 25-30® stclicn gcla>sen. Nach 48 Stunden beobachtete man, das 
der zugesetzten liaevulinsaure zcrlegt wurden, d. h. 62% der in Loaung vorh- 
Atidenen freieu Saure. 

'Eti wurde erfahren, dass der optimum Pn-Wert der Lor.ung liir die Carboxylase 
-Wirkung 4.5% und die optirnale Koimnitration der liaevulinsaure 0.6%war. 1% 
ige L6sung wirkte K»hon bchadlieh. Ferner wurde beobabachtet, dass das Kalium odor 
ffatriumsalz der Ijacvulinbauro nicht gcspalten war. 



Enzymatische Bpaltun^ der Laevulinsaure, ^ 

Die Vcritis'ser haben wpater mit gro:jheror Mcugo Laevulin aurc gearbeitet und 
als Spaltiingbprodukte der^^elben IMctliyl-ethyl-kctoii i'soliert und cs aK kry-.tidliiiische8 
Semic?arba/iOn ideiitifiziert. vSo kanii man den ll(‘akti(aisverlaiif ‘^ieh in tblgcnder 
Wci^ee vor«tellcu 

cir,-co-CHj-cir2-(Tx>ir = a>2 + 

Lacvulinsauiv ]\rciliyl-c‘thyl-kcton. 

So bictet 03 ein neiio-i IVispud fiir die Wirkiing der CVirboxylase dar. Die 

VerfiuHhcr boab-iclitigeii die verniiche mit ver^bioleiien /9-(Kler T'-Ivctoiiiiren weiter 
fortzu<5ctzcu. Ferner bleibt die Frag(‘, ob e-i 4(li benu Abbau der a-imd 7'-Keto'>aureu 
urn eiiio und dicselbt* Carlx)Yylasc handclt, ivxli /u ent^ lieidoii. 


A Neto Method for the Quantitative Determination of 
Awyto-Liquefying Enzyiine^ 

By Kbicrciii 0:)IUJMA and SiUMiiii bi 

Make 450 (tc. of stardi pa^te with 7,5 grani-3 (a^ dry matter) of purified potato 
Htarch. 18 c.c, of this paste + 2 (.e. regulating mivture-N of Af/G citric acid and 
M/6 Na 2 F ()4 to kcx.’p certain liydrogcm ion oaieentration, and digest with 2 e.c. of 
enzymic bolution for 30 minutes at 40^C. Then add 2 e.c*. of N/2 NaOH to stop 
the digestion. Add again 2 c#(’. of M/G citric acid and M/6 NagTIPO^, wliich makes 
iPs total 2 c.Ct M/6 citric acid and 2 c.c. Na 2 llF() 4 . Determine the viscosity of 
digested liquid at 18®C with Ostwald^o visciosimeter of 8 c.c. capacity in which disti¬ 
lled water flows down with 15.0 secoiwls. With this cjilculate the enzyme strength 
from the table shown below^ 

This table was made experiraehilly witli different t oncentrations of an enzymic 
preparation fi*om Aspergilla-s oryzae. When 1% solution of an tmzymic sample digests 
1.5% starch paste at 40^0 for 30 minutes and the vLsccwty is 47 seconds (which b 
same visoooity with 1^ paste) then the arayloliquefying ac*tivity is 10. 
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Table:- Activity Scale of Amylo-liquefying Ens^me» 


Seconds of 
visoosHy 

Amylo-liquefying 
activity x Y 

Seconds of 
visooffty 

Amyloliquefying 
activity X Y 

x20 

100.0 

X38 

16.6 

21 

87.5 

40 

15.5 

22 

75.0 

x43 

12.5 

2:1 

62.5 

45 

11.2 

x24 

50.0 

x47 

10.0 

25 

48.0 

x50 

8.3 

26 

46.1 

x63 

6.3 

X27 

40.0 

x55 

5.0 

x28 

33.3 

57 

4.8 

29 

28.0 

X60 

3.1 

30 

27.0 

X62 

2.6 

31 

26.0 

X65 

1.6 

x32 

25,0 

67 

1 5 

Xi 

22 5 

X69 

0.8 

X34 

20.0 

x72 

0.4 

35 

19.4 

x75 

0.2 

36 

38.8 

X81 Coo digestion) 0.0 


N, B. Y =5 ^ of enzymic solution, 

X = experimental value, 

jUiL*? tabic can be for amylases from molds and gmins, as the experiment 
Witli malt amylase diowctl almost .-ame result. If a viscjosimeter of different flowing 
Vokxdty is used, tlien this table can be used by calculating relative velocity. 

This method is quite convenient and accurate, and is in-ed by the authors for 
m compariscoi of many kinds of germinated and ungerminated grains and molds* 





JOURNAL OF THE AGRICULTURAL CHEMICAL SOCIETY OF JAPAN. 


Vol. 1, No. 5 February, 1925. No. 5 

ABSTRACTS FROM THE ORIGINAL PAPERS. 


r 

Ifie V^ffect of Avid Jlt/dt^olynis upon Cystine, and thv 
JJeteriniiifffioii of Custiar in Protein. 

[Ttie third paper on Sntphnr Contniniin/ Ainino-acifts.) 


By Yr/riuj Okudv and J^^.rJuo Motomuhv. 

I'rom tlic Bioebcinioal TiuboiMiory, Dcpariiiiont of 
A^ri( ulturo, Kyushu linporiid Knl\or-^it\, Fukuoka. 

1. The oflecii of add hydrolysis inK>ii cystine:- It s:*c‘ms tlmt the first iiinx>r- 
tant question to lie sdved for the* determination of cystine in ]>rotelns u whether 
cystine is dceoinpost'd or not during acid hydroly^b. Van Slyke (J. Biol. Chem., 
10, »18, 1911) found tlmt uhen cysiine was Ixuled \\ilh 20 IKl for 24 hours, 
only 505 ^ was preeijiitated by pho'^jihotunc^tic’ acid, and ho statcnl that it appears 
possible that the cysiine is p.irtialK destroyed diirini^ tlie hydroly'^sb, I^liminor (Bio- 
chem. J., 7, '111, 191;>) abo found that cystine is dcc*onqK)scHl by boilinti^ ^\ith c^nc. 
HCl for 5-8 houi*^. From the^* descriptions see that <ystine is pretty unstable 
when boiled with mineral acid. If it is true, it is difficult to determine cystine in 
proteins after acid hydrolysis. But on the contrary Gortner and Holm (^J.Am. 
Chem, Soc., 42, 821, 1920) found that cystine was not readily' deamini/cd. Namely 
they boiled some amino acid mixture containing cystine with 20 IlCl for 24 hour©, 
and showed that if all of the ammonia nitrogen vrits calculated as being derived from 
the cystine, only less than S% ol' cystine has been cliangcd, Ijately Hoffman and 
Gortner (J. Am. Chem. Soc., 44, 341, 1922) also determined cystine, after prolonged 
boiling with HCl, by Okuda\s bromine metliod (J. Coll. Agr. Imp. Univ. Tokyo, 
7, 69, 1919), and c:amc to tlie cmclusion that there id no appreciable decompositiou 
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of cystine during ordinary acid hydrolysis of proteins, but the amount of cystine 
precipitable as pho-^hotungotate decreases, as a part of the cystine is transformed to 
its isomer, whoac pho'^photungstate is readily soluble. 

In this present paper the authors ha\c ascertained the results obtained by Gor- 
tner and his oo~worker-. In the fir-jt experiments, pure cy&tine was boiled with 20 
^/o Hd, or 25^® HaS 04 respectively, for oO hours and cystine wafe determined in 
the solution by the bromine method. In the second group of experiments some 
human hair wiu^ hydrolysed by boiling with fifteen times its weight of HCl in diff¬ 
erent concentrations as 20, 25 and 38<ji. After a certain time from 15 to 30 hours, 
of boiling under a reflex condenser, 10 c.c. of the bolntion was withdrawn and cystine 
was determined by Okuda’s iodine method (J. diem. Roi. Japan, 45, 18, 1924), 
and Folin and Ijoony’s colorimetric method (J. Biol. Cliem., 61 421, 1922).* In 
every experiment performed, no appreciable decomposition of cystine was observed 
during the time of acid hydrolysis. 

2. The determination of cystine in proteinsThe bromine method is a very 
rapid and accurate method for the determination of cystine, but it can not be used 
directly in the presence of tyro-ine and tryptophan. Therefore we used the iodine 
method which is available for the determiihition of cystine in the presence of all the 
deav^age products of proteins. Folin~Tx>ony’s colorimetric method was also used for 
the sake of comparison. The two methods gave simiLir re«,ult5 in the proteins such 
as hair, wool, ede&tinc, i)eptone and scvenil kinds of muscle proteins, but in some 
proteins such as nuclein, casein, gelatine etc., which contain every small quantity of 
cystine, the colorimetric method gave much larger results than those of the iodine 
tnethod. Especially was this the cose with pure nucleic acid, guanine sulphate and 
ghioosc which, though they gave no csytine after acid liydrolysis by the iodine 
method, gave an appreciable amount of cystine by the colorimetric method. The 
authors came to tlie conclusion, therefore, that aJorimetric method can not be used 
in some proteins, as there are some substances, other than cy&tine in the hydrolysed 
aolution, which produce the color reac'tion like cystine. 

3. The iodine methodAlthough this has alieady been published by one of 
the authojps (Okuda) in Japanese, for the sake of the readers convenience we shall 
deeoribe it here briefly. The basis of the method depends upon the fact that among 
the amino acid derived by the hydrolysis of proteins cysteine alone reacts very actively 

"to the iodate-iodidc-hydrochloric acid mixture in an acid solution. The principle 
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of the method is to titrate cysteine, freshly j^rodua'd from cystine by reduction, 
with a standard iodate solution in the i>rcbenoe of some iodide and hydrochloric acid. 

For the determination the followii^ solutions are required:- ( 1 ), Alx)ut 69 ^ 
KI aqueous solution. ( 2 ), Exactly 4?^ IICl. (3), Exactly TICl. (4), M/300 
KIO 3 , which is prepared by dissolving 2.14 g. of pure KIO3 in 3 litcr-s of exactly 
2^ HCl. This iodate solution should bo standardized for cy-stine very carefully. 
Standardizing:- Dissolve 1.01 g. of cystine in 50 c.c. of about IICl, add a 
few decigrams of zinc dii-st, leave it for 30 minute^ at a room tc‘m])iTaturc (about 
20^ C), shake it now and then. Filter, wash and make it up to 100 f.c. with 
water. Take 1 c.c: of the fri'shly prepared filtrate immediately in a small dry 
Erlenmeyer flask or in a large tent tube, mix with 10 c.(. of c'xacth 2^o HCl, 6 
c.c. of 5^/0 KI and 5 c.c. of exactly H(% and tluMi titrate' with tlic iodate 

solution until a \ellow color is jirodiucd. Then the required volume (4.6*5 e.c. at 
17.5^ C.) of the iodate solution corre^|)oiidn to 0.0101 g. of ev^tine. The coefficient 
(c.e. of KIO 3 ) differs in difterenf tem])eraturc, therelbre it in conveninent to make 
a tcnijxiraturc curve in tlie bc'giuning of ex]xjrimentn. 

Procedure:- Take 1—10 g. of protein, boil it witli about tlirco times its 
weight of eonc. IICl (sp. gr. 1*19) under a reverted cx)ndenser for about 20 houre. 
Decolorize it with the iK'nt e]iarc*oa] by heating for 30 iniiiuto', and then filter and 
wash with some boiling water. Add a little zinc dimt to the filtrate for the reduction 
of cystine to eystt'iiie, and leave it for 30 minutes at a room tc'inperature. And then 
filter, wasli and make it up to 100 e.c. Take Ic.e. of tlie solution for the determination 
of tlie concentration of IKl in if, by meaifs of tlio titration v\ith a standard alkali 
solution. To the roidual solution, add a calculated quantity of 20 IvOH (or 20 
HCl} to make it into a solution containing exactly 2^^ of fi-eo HCl. After ascertaining 
by titration that the solution contains exactly 2^4 IICl, take a definite volume (lei» 
then 20 c.c.) of tlie solution in a small dry Erlenmeyer flask, make it up to 20 c.c. 
with the exactly 2% IICl. Add 5 e.e. of 5?4 KI and 5 c.c. of Ao/o HCl, and 
then titrate with the standard KIO, solution, until the yellow^ color produced remains 
for one minute. If tlie temperature of the mixture was 17.5® C., and the iodate 
solution has been previously prepared so that its 4.65 c.c. corresponds to 0.0101 g. 
of cystiuc, the cystine content in tlie fjnal 20 e.e. F as follow^s :- 

0.0101 X required volume of KIO 3 / 4 . 66 . 

In tills method tiio sample for a single determination should contain 2% Hd 
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imd 0.005—0.05 g. of cysteine in 20 c.o. of the solution. Especial attention is called 
to the fac*t that both the standardization of the iodate and tfie determination of the 
cystine must be made with an ec^ual conoentration of HCl (e.g, 2^4), and with 
freshly reduced solutions. As cysteine is autooxidiziible even in an acid solution, the 
reduced solution must Ix' titrated within two hour-. 

If the original hydrolysed solution (•out tins some cysteine, the results obtained as 
Above express the sum of cystine and cysteine. But all the hydrolysed solutions 
investigated have contained no cysteine. For the puiyx)^ of te^.ting cysteine in the 
hydrolysed solution, add a few e.c. of KI and a chop of the iodate. In the presence 
of cysteine the solution remains colorlc'.^, but in its absence it gives a yellow color. 
This reac*tion is more sensitive tlian the well known mtropriis-.idc-rcaction. 

If cysteine is present in the hjdrojsed solution, the HC]>aratc determination of 
cystine and cysteine is easily accomplished by the abo\e method, titrating a sample 
-^solution before and after the redmtion, and cah uLiting tlie difference* of the two 
results. In this case 4.65 c.c. of tlic iodate solution (‘orre-'ponds to 0.01 g. of cysteine, 
which will 1x5 derived from 0.0101 g. of cystine b^ the reduction with zinc and 

iia. 


Tike Cukkthke Content of JTnscle Teoteins 
of Jlaefne Animals. 


By Zeaipki Oc.uiIa and Ko Fitjikaw^\. 


Tlic cjstine content of varioU's muscle proteins of niirinc iinimtds was determined 
by means of the icxline methcxl de^ribod by Okiuli, with the following results 


Fish, 


Sample 


C>8tine in 100 g of 
moisture free proteinh 


Scomber japonicus 0 82 

Spheroides sp 0 87 

sp 0 98 

Squolus japoniciia 0 95 

Menus'*, 

Stichopus japonicus 0.76 

Habotis sp 0 62 

Area inflata 0 59 
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Folypus octopodia 0.92 

Cardiuni muticum 0 72 

Crustal ea> 

Neptunus pel ^cus 112 

Penaeus cinaliculatirt 1 19 

Chioneoetes plrliiigiuin 1.19 


From the re'^ult'l of the aiialy^^is we see that the muscle ])roteiiis of crastaoea 
contain much more <*yhtino than those of the other marine animat. This fact seems 
to have some relation on the eaiiHe of the bla(*k-i hans^iii^ of the fleJi of crab and 
lobster, which sometimes takes plac‘e in the ca‘3es of eanniiu^ and cold stora^. 


Studies o}i the J^Jnvfpne Action. 

T. On JPhiftase. 

By Matsxtnosukk KiiaCiAWa. 

From the Biodieniieal Tiabonitor}', Department of Ai^riciilturc, 
Kyushu rra]X‘rial Fuiver4ty, Fukuoka, Japan. 

Tlie pliytase solution and i^hjtiii were prepared by the following metliodFor 
tlie preparation of ])hyta.se some rici* bran was ovtraeted with ‘<'ven times its weight 
of 25 o/o alcohol. To the extract one tenth its volume of saturated barium hydroxide 
and basic lead acetate solution were added, and the dear filtrate thus obtained was 
dialyscxl in a collodion membrane for two days. Such a phytasc solution was more 
active than that prepared bj tlie ad>or])tioiimctlKKl; it was pretty pure, containing 
no phytin and pho^pliate, and onl\ minute traces of protein. The activity of phytase 
in water solution did not decrease for more than a week. 

For the j>reparation of phytin, ihe (Tude phytin obtained from rice bran 
the usual process was dis^lved in IICl, ])rc( ipitat^d by barium hydroxide and 
waslied several time^ with some hot water. The barium stilt of phytin was agmn 
dissolved in 2% IIC^l, Ba removed by means of H^SOj qxiantitatively. To the 
clear filtrate some jib^iolut' alcolml was added and ]>hytin xvas precipitated as a viscous 
mass, which was dried in a desiccator. 

The phytin so prej)ared w’as very readily soluble in water, sliglitly acidic, and 
contains 49.5 94 PjO,. 
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For the estimation of phosphate, Bri^s modification of Bell and Doisys’ colori¬ 
metric method (J, Biol. Chem., S3} 13, 1920) was used. 

At first the optimal pH for the enzyme action was determined in several buffer 
solution. 

Phytase was less acliive in the citrate mixture than in the acetate or lactate 
mixture, but the optimal pH was the same in each cmi being 4.6—4.7. (Sudi a 
concentration of citrate as examined had no influence on the estimation of j>ho'5pIiate). 

To a large extent, the concetration of phytase is exactly proportional to the 
amount of the pho«phate j)roduocd, but in a very low coiKciitration, the activity is 
not parallel witli the concentration of the enzyme, but very much diminished. 

There is a certain range of the optimal concentration ol* the substrate for tlie 
phytase reaction. Such an optimal range dcj)ends u]X)n tlie conanitration of enzyme, 
but not on the reaction stage and nature of the bufter mixtures which influence the 
action of tlie enzyme. 

When the concentration of hubitrate is lower than the oi)timal, the time curve in 
the case of phytahe reaction is logaritlimic in nature as usually obtained, but in the 
optimal concentration the reaction velcx*ity is independent of the concentration of the 
substrate and the curve becomes a straight line. 


Studies on the Aeids formed by 
JRhitiiopus siH^cies. 


By Teizo TakaiIx\siii and Kinicuiiro Sakacutc^hi. 

On the nature of the acid formed by the species of Rhizopus K. Sait5 has 
mentioned already in 1904 in the description of hLs Rh. chinenbito, (Cent. f. Bact. 
II. 1904, 18, p. 64). Seven years later, Fe. Ehrlich found fumaric acid in the 
Oglture of Rhizopus nigricans in the medium containing glycocoll as its nitrogen source 
und this is the first instance ever since made on the formation of this acid from 
Rhizopus. He obtained oxyphcnyHuctic acid in the culture of the medium containing 
tyrotine instead of glycocoll, (Ber. 1911 44 , Bd. III. S. 3737). In his second report, 
mentions beside fumaric acid a trace of volatile acid, succinic acid, if-malic acid 
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and d-ladic acid and moreover lie adds tliat the bome acids were aflfirmed to be 
produced by Rhi/oims tritici Saito. (Bcr. 1919, Bd. 82, R. 63). 

On the other side, Goupil in 1911, i^lated Succinic acid from the culture of 
Rhizopub Rouxii (Amylorayccs Roiixii) (C. r. 1911, 158; p* 1172—1174). 

M. Ilanzawa (Mycol. cent. 1912, Bd I, S. 76—92 et. 1914, Bd V. Heft. 6, 
8. 230, et. 1916 V. ITcft. 6, S. 272—279). M. Yama/aki (Report of ^^Toaddbun- 
shoin” in Japanese. 1911 et 1912), R, Nakazawa (Rep. of Gover. Rcsea. Inst. For¬ 
mosa, Japan) and rocentl} Y. Takcda (Rep. of Gover. Rcsea. Iii«5t, Formosa, Japan. 
No. 5 of the Depert. of Tndust. 1924), have btudied on the formation of tlie acid by 
their Rhizopus but left aside the rC'Carfh of it^ nature. 

The writer^ made rO'earches on the formation and isolation of the acids formed 
from 17 sixjcie^ of Rhizopus and confirmed that ^ve could devide these species into 
three typesThe fir-»t ty]>e forminj^ fumaric acid mainly and none of lactic add. 
The second type chiefly forming lactic acid and none of fumaric acid. Third one 
forms both fumaric* and lactic acids. 

Tlic fir-^t tyi>e beside fumaric acid accomi)aiiic^ with a traces of citric, malic and 
tartaric acid (‘^). All ‘^pccies of the three types prodiUi a trace of volatile acid and 
special species (Rhi/opus chank^0ca4*^) hceras to form a trace of succinic acid beside 
fumaric acid. 

To tlic first tyjie twelve bpecics of tliem such as Rhizopus Oryzae, R. tonki 
nensis vullemin, R. formoseusis Nakazawa, R. forrnoK'usis var. chlamydosporiis Yaraar 
zaki, R. candidus Yarna/aki, R. cliunkunncnsis Yama/Jiki, E. Hangchow Yamazaki^ 
Rhizopus G. 34 Yaraazaki, R. cliiuniaiig Yamaziiki, R. Delcmar Wchraer et Hanzawa, 
R. niveus Yaraazaki, K. albus Yaraazaki are to he mentioned. 

Tiie second type involvesRhizopus salcbrosus Yaraazaki, Rhizopus G. 36. 
Yaraazaki. 

The tliird type implies three ‘species:- R. chiuensis Saito, R. liqucfacicns Yama- 
zaki, R. pseudochinensis Yamaztiki. 

The necessary and satisfactory conditions for the maximum formation of the 
fumaric acid is the ratio of nitrogen to carbon source in tlie nutrient. It is about 
0.01:72 so in practice the most adequete quantity of the former in the nutrient is 
adout one tenth of the common medium. 

As the nitrogen source urea, zlycocoll, as Ehrlich has mentioned before, may b0 
used as good one, but also gelatine, peptone, can play the some role as these an<J even 
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inorganic nitrogen ooin})oiind such as NH 4 NO 3 , (NH 4 ),S 04 may be as good as 
organic nitrogen under tlie rule mentioned above. 

Glucose, cane sugar, and starch are very good carbon sources for the growth as 
for as well as the formation of fumaric acid. 

The culture medium U'«d was prepared as follows; water 1000 c.c., carbohydrate 
(gluccne, cane sugar or starch) lOOg., K 2 TrP 04 0.16g, KH.PO^ 0.15g, MgSO^ O.lg, 
DaClo P<? 2 Clfi, NaCl traa', nitrogenous matter (|)optonc, urea, or gelatine) Ig, 

l« 2 g, or Ig. and CaCO, 50g. (in some case this salt was omitted). 

Isolation of Acids, 

Fumaric acid: In the can* when starch is used in the ab^Mico of CaCO^ in the 
medium, for the isolation of the ac*id the concentration of the culture just by ev'apo- 
rating it is enough to get it in a free state, after tlic sct)aration ol* mould growth 
from the culture on behalf of very tiny solubility of the acid. If (ViC^O, w'as added 
to the medium the acid becomes naturally into calcium wilt, w; cvilciiim is removed 
from it by dilute sulphuric acid a^ sulphate. The filtrah' Irom Ca-siilphtite is acidified 
with sulphuric acid and the free acid i^ cxtractcxl by ether in Sudr-Kumakaw a ovtra- 
ction apparatus. Kaw acid, alter recr>stalisiition from hot water or hot alcohol is 
purified. In the mother licpior citric, malic and succinic* acid may l>c detected. 

Lactic acid: This acid may be isiilated in the siine way as in the case.' of 
fumaric acid. 

If botli fumaric and lactic ac*id occur in a mivc'd state tlicy are separated as lead 
salts or barium salts; where just lead lactate i'^ soluble in water or btirium-lactatc is 
saluble in 70—80 \o\^o of alcohol, when'hot. 

Identification, 

Fumaric acid tlius obtained sublime^ at 200^ C, melts at 285^ C in a wialed 
tube. (After Fc. Ehrlich 280^). 

The number of titration, substance taken O.lg, 17.J) c.c. found, 17.24 c.c. calciil. 

The hydrogen centeuts by elemental analysis; 

Substance taken 0.2058 g 

IT,0 0.0659 g 

II found 3,55 

II calculated 3.45 % 

Silver salt. The silver wjis determined as chloride with the data of:- 
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Substance 

taken. 

AgcL 

Ag. 


Ag,C4n,o. 

Cdried at 110^ O 

0.152 g 

0 1314 

found. 

cidcul 

65 38 ^ 
65.44 " 

•Ag 2^4 112^4 
+ HjO. 

(dried at room t®) 

0.0622 g 

0 0516 

found. 

calcuL 

62 32 " 
62.04 » 


Dimcthylcstor, (CHra)^. C\H^O, prepared from hilvor sjilt and mothyliodide melts 
at 102^ C. (An^liiit/, 102° C. B. 12, 2282, 1879). 

Dibroni-sncciiiic add, pre]i)dred by the addition of bromine to the substance melts 
at 255—2560 c. 


l-Ixtxstic acid. 

The add from llliizopiis G. 86. 

Zn-salt, water of crystallisation 12.18% (^12.89% aftt'r Hopj>3 Seylcr^s Hand 
buch . S. 77. for active salt). 

Zn-salt +6 87(4% salution) 

The name from Rhizopne <3alebrosas\ 

Zn-salt. water of crystalli'^ation 13.03%. 

" + 6.25(3 6% solution). 

(After Hopjx^Seylcr and ArakPs result with d-lactatcd of 4.18 bolutiou [a]© 
= —7.55 and of 9.08% solution [</]o=—6.56) 

From the figures given above this acid must be a lacvo-rotatory ones. 

For citric, malic and tartric acid ju'^t a qualitative test was made, since the 
quantity was not enough. The cryitals obtained from the mother liquor of fumario 
acid was taken, gave a prc(*ipitation of Ilg-acetondicarbonatc after llenigo, which is a 
characteristic reaction of citric add. (Abderhaldon. Ilandbuch Arbcitm. Bd. II. 8. 
33). The same raas^ after neutralisation reduced palladium chlorid after the method 
of A. Hilger and H. Ijoy. (zeit. f. d. Unt. u. Nahr. u. Genus. Bd, 2. S, 795, 1899) 
This is characteritic to malate. 

The same mass gave a violet red coloration when treated by rcsolcimol solution 
in sulphuric acid. This reaction is characteristic far tartric acid. (Roy. C. r. 1907, 
146, 1285). 

For the identification of these three acids a further researches is going on and 
its will be reported in future. 
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Sinamenitie mul Deliydrosinomenine* 

Part in. 

By Kakuji Goto. 

The method of kail fusion of binomenine was irnprov^cd, and the yield of the 
substance of ra.p. 176^ (formerly it g;iven as 169°, but the now m.p. was atta¬ 
ined through the rcery^tallisation from acetone.) amounted to 30 of the theoretical. 

The subfetance of m.p. 176® has the molecular formula C,t,Hn, 04 , contains two 
methoxyl groups and ^ll 0 ^vs the reaction of a dipnonol, reminding particularly oi* the 
reaction of ortliodiphenols such as apomorphinc and pyr(X‘atechine. Tlie original 
carbonyl group conbiined in sinomcnine sterns to have bcvii modified in this substance 
into a phenol group. I propose, therefore, to call this new substance sinornenol. 

Sinomcnol forms dibenzoyl (^u.p. i207®) and diacetjl (m.p. 147®) derivatives. 
Methylation of sinornenol in an alkaline medium with dimethylsulphate leads to two 
subBtancee (m.p. 116® and 240® respectively). Both the methylated sinomenols give 
no colour reaction of the original substance, have the surne molecular Ibrmula Ci 8 H^>o 04 
and contain four methoxyl groups, estimated by the method of ZeisM. Dibenzoylatcd 
$inomenol melts at the same degree as the benzoylat^d substance obtained directly 
from rfnomeninc by the action of Ix'iuoylaulndride (sv, tlii-j Journal 1924, vol. 1, 
p. 10 ; there the moleculcr formula ^\as errornously gi\en as 5 C 5 H/I, 

but it is now ascertained from various analysis that it must have the formula C 3 )H 24 
OeSssfiCgH^O. The admixture of thc^' two substances did not change the melting 
point. There is, therefore, no dout about the fact that the latter substance is nothing 
but dibenzoylsinomenol. Thl', fact was, moreover, * confirmed by the dcbenzoylation of 
the latter substance, which gave sinornenol itself. 

Diacetylsinomcnol (ra.p. 149®, the formula, C 20 H 2 O 4 ) is easily liydrolysed by alkali 
and then shows e\Try colour reaction of sinornenol. It wa» found that the same diace- 
tyhdnofnenol could be obtained directly from sinomcnine by healing it wdth five parts 
of acetanhydridc in a sealed tube for six hours at 176®. 

Concordance of the results of elementary analysis of sinornenol, diaoetyl, dibensLoyl 
and dimethyl dnomcnols as well as dibenzoyliinomenolchinone leaves no doubt about 




Sinomenine tmd Dehydrosinomcnine. Part III. 


51 


the fact that sinomenol contains no vinyl side chain. Tlie negative result obtained 
in an attempt to oxidise sinomenol in an acetone solution with permanganate also 
confirms this idea (ibid. p. 11). 

Destination of sinomenol witli zinc dust gave crystals, which melted at 95®. It 
is almost certain that it is plionanthrenc, since its picrate melts at 143® scharply. 

From these facts sinomenol setims very likely to be a dioxydimethoxyphenanth- 
renedi hydride. 

If sinoncnol conbiins no vinyl side chain, then the chain of two carbon atoms must 
have been detatehed from the phenanthrene nucleus together with the methylated 
nitrogen atom in the operation of the fusion with kali. It would then give rise to 

mcthylethanolamine or allied substance. The amino actually isolated was certainly not 
methykmine, and from the m.p. of the auri-and platinichloridc, as well as the content 
of gold and platinum of these double salts, it is suspected to be methylethylamine 
or raothylvinylamiric. 

Very striking is the ease with which sinomenol undergoe.-? oxidation. Poured with 
10 9^ cjiustic; soda and well stirred, it dissolves in it, taking at the same time a beau¬ 
tiful violet colour. The same colour is produced wlicn sinomenol is oxidised with a 
very small quantity of ^X'rmaganate, aramoniacal silver solution or alkaline ferricya- 
nide. On the contrary, acidic oxidizing agents sucli as nitric acid, nitric acid and 
silver nitrate and gold chloride give a deep red colour to the acetone solution of 

sinomenol. These changes seem to be one and the same. For, from the violet aque¬ 
ous solution a][rod precipitate is thrown down on addition of an acid and is extracted 

then by organic solvent? such as ether. From tlic alkaline violet aqueous solution 
neither ether nor chloroform can extract the substance, so it seems that in the violet 
solution there is the formation of salt of the oxidised substance. 

As dibenzoyl and dimethyl siiiomenols give no such rcactior), tlie two hydroxyl 
groups of tlie sinomenol must be in a direct relation with the formation of this colo¬ 
ured substance. The deep colour reminds us of the existence of a cliinone. But 
the mild reagents such as air oxygen or araraoniacaP silver solution would not be 
able to attack the carbon atoms in the positions 9 and 10 in phenanthrene nucleus. 
It seems, therefore, very likly that the two hydroxyl groups in sinomenol lie in an 
orthoposition each other. Moreover, there w probability that a new hydroxyl is 
introduced (as is the case with 1—8 dioxynaphtaline), otherwise it would not be 
able to form a violet salt. This was indirectly proved by the fact that the rAiuctive 
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acetylation of this red subetanoe lead» to an acetyl compound entirely different (nup. 
over 180®; as yet amorphous) from the diacetylsinomenol. 

The oxidation of sinomcnol with chromic acid in glacial acetic add gives a small 
quantity of the above red substance and much of a brown sunstanoe; which is very 
insoluble in tliis solvent. Tliis substance seems to be very likely the same substance 
with that obtained by the alkaline hydrolysis of dibenzoyLinomenolcliinoiie. Neither 
the red substance nor its derivatives have not yet been obtained in crystals. 

The relation of the above given substance each other can be seen clearly from 
the following table. 


(1) Decomposition 
with 

Beozoylanhydride 


Phenanthrene 
Destination \ with Zinc g 
X^dust ^ 

(2) Fu^n with ^ 

Kali - 

i 
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Methylv inj^lamine 


Green Crystals 
Cm p 1620 
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^aoU24^« X 

6 A Dibenzoylsino* 
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^ 80 ^ 20^8 
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C3«H24O0N2 


Ox>d WithCrOa | Defcenzoylation 
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^ (F 1790 WeakOxjd v 
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§ 

■s 

t) 


MethyUtion 

With 


(8) Decomposition 
with 

aoetanhydride 


\h04(on.), 

\ 

Blaoetylsmomcnol Dimethyl anomerol 
Cm p 149-') Amp 116^ . 

R m p 24()o / 


On the constitution of Sinoracniuc. 

It hs now' clearly established that sinonionine (C,oH^ 304 N; with two methoxyl^ 
W carbonyl and N-methyl) i«» a tetrahydroisoqiiinolinc alkaloid belonging to a phe- 
lanthrenc group. Its constitutional formula may be given jirovisionally as follows. 
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The position of the two inethox}^ and tlic beiizeiioid character of tlie nucleus^ 
to which these two methox^ls are attached, ha\e been aclected liypotlieticall> accor¬ 
ding to the coii'^titution of the most of the opium alkaloids. 

Tlie [X)sitioii of the carbonyl (^4) and of the hydroxyl (3) '^as selected accord¬ 
ing to the Ixjhaviour of tlie sinomcnol and the red substance derived from it. For, 
if Binomcninc has the foumula I, then siuomenol must have the formula II. 

This explains well the formation of dihenzoyh diaoetyl and dimetliyl derivatives 
of sinomcnol. That the methylaminoethyl group (-CHaN-CH^-CHa-) is attached 
to this skeleton in positions 10 and 1 (and particularly N in 10) is deduced from 
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the following fac*tri. Benzoyl'^inomcninc contain'^ only one benzoyl group (J. of 
ohem. Soc*. ot Japan, 1924, June number}, and Jnomeninc when methylated, takes 
only one methyl group and this monomethylsinoinenino still forms an oxime (this 
point is not yet i>roved by the anther. But oomiare. Kondo and Ochiai, J, of 
pharm. Soe. of Ja\an, 1923, No. 503. p. 20} These faet> show that the parapoJtion 
of the earbonyl group in binomoiiino w oeeupuHl, so a^ it gives hindrance to the 
desmotropic change of the carbonyl group, ob^'rved in hinomcnol. (The alternative 
that N attiehod at tlic po-ition 1 and in 10 u very unlikely from the knowm 
facts about the j hencntlirene alkaloid-.. But the decisive conclusion can be given only 
when sinomenol carboxylic acid is obt lined ) 

The formation of the rod substance from the ‘sinomenol raake*» us believ'e that 
the original carbonyl and the hydroxyl must lie in an ortho])o4tion each other. 
And the lact that sinoinonine givca an intnise diazoreaction rvHjuires that the ortho- 
position of the hydroxyl rau4 be fn^e. Henqe the hydroxyl in position 4. The 
unsaturation between 2 and 3 i> asaumed from the })henolic character of the same 
hydroxyl. 

Although the above formula hold-, good in main rc-jpoct^, it has naturally its 
difficult side*, alo. For, the formation of dchydroJnomcniiie (C| 9 H 2 i 04 N} is well 
explained, if wo assume by the dehydrogenation the hydrogen atoms marked with 
asterisk are taken away. But how it can account for tlic formation of hydrodnom- 
eniue (CioH^gNO^) ? This sub^taiK^e gives also an inten&e diazoreaction as well as 
ferric chloride reaction, so that the uiisatiiratioii between 2 and 3 must remain 
untouched. Will the benzenoid nucleus be reduced partially by molcoular hydrogen 
and colloidal palladium ? This is bomewhat singular, but no other explanation can 
be put forw^ard easily, 

^ The relative podtion of bromine atom in tw^o different isomeric monobrorobinom- 
euincs (ibid, p, 8,} is not yet more than imagination. The isomer of lower m, p. 
(163®}, which gives ferric chloride and diazorcaction, may cx)ntain the bromine atom 
in the nucleub I, and the higher m. p. (214®} may contain it in the position 2 
of the nucleus III, Yet it does not explain why tlio ferric chloride reaction disap¬ 
pears also in this isomer. 

The decision whether the above formula is to be regarded correc*t or not may 
be given in a degree by the oxydative decompodtiou of the binomenol or its derivati¬ 
ves, This is my next ta&k and will be, I hope, reported shortly after. 
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E X P E R I M E K T A r.. 

Sinomeml, by kali fusion o f sinommine. 10 grs. of siiioniouine, 100 grs of pota- 
ssiuin hydroxide and 50 grs of wafyor were heated in a distilling fljtsk on a glycerine 
bath at 180-200®. The liquid distilling over was collected in a test-tube, and the gas 
wwi caught in two per cent Ijydroeliloric acid. After two hours heating, the content 
of the fla^k was made acidic with 15 sulphuric ac id and extracted twent}^ times w ith 
ether. When the ether w^as dried and distilled off, sinomcnol crystallised out in the 
red substance, which could be w'ashed out w^th methyl alcohol. It c*an rcK'rystalli- 
8C(1 Ironi glacial ac*etic acid, ethyl alcohol or acotone, but the oxidation sc^ts in some¬ 
times during tlie operation. M.p. 176^. Yield 2.4 gr^., i.e. of the theoreti 

cal. It has the formula (y\ylli ^04 (C= 70.39^ ;ll = 6. reqnire-s C=70, 

58?o ; IT=5.899^.) and conhiins two methoxyl groups (20.73*^0 ; calculated, 22.79^^,) 
For the ajour reactions of sinomcnol, sec the theoretical part. 

Sinomcnol, by dcbemoylation of the dibcnbzoylsinomcnol obtained directly from 
sinomenine by benzoylanhydride, 0.6 gr. of the dibenzoylsinomenol was boiled with 
9 grs of 66 9^ caustic kali about fifteen minutes. The solution was made acidic amd 
extracted five times with ether. The residue, when the ether was cvajwrated, W’as 
washed with a small quantity of methyl alcohol to free it from benzoic acid. Yield 
0.1 gr. ]\r. p. 176®. (unaltered by the admixture of sinimcnol obtained by the kali 
fusion). 

The methyl alcoholic filtrate is coloured intensely rc'd. This show’s that the red 
substaiico can also be formed from sinomcnol or rather, that the red suhsbincc formed 
in the kali fusion of sinomenine is perhaps the same w ith that oLtaiiuxl by the oxi¬ 
dation of sinomcnol, so that the red substance is formed secondarily from sinomcnol 
in the kali fusion of sinomenine. 

Diacetylsinjomenol, by the acetylation of simnenoL 1.5 grs of sinomenol, 3 grs. of 
anhydrous sodium acetate and 20 grs. of acetanhydride wore boiled for six hours with 
air condensor. Poured into water, diacotylsinomcnol separated out in crystalline pow¬ 
der. Recrystallised from fifteen parts of methyl alcohol, it crystallises in beautiful 
prisms. M. p. 149®. It has the molecular formula CjoH^^Og (C = 67.559^ ;H = 6. 
939^ jC^oHgoOo requires C= 67.419^ ;H=6.629^) and contains two acetyl groups(22. 
769^, as tlie result of hydrolysis by cold sodium ethylate j calc, as two acetyl groups 
24.169^). It is hydrolysed by 109^ caustic soda and then sliows the colour reactioiJi 
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of dnomenol. 

DiaxxtyldmmemU by the (iction of acetanliydride on sinomerdm. 2 grs of einomo- 
uine mixed ^^ith 10 o.c. acetanliydride were heated in a scaled tube at 176® during 
fiix hours. The brown ‘olution was poured in water and well stirred. Crude yellow 
powder thus ontained amounted to 2 grs. Twice recTystalli^l from glacial acetic acid 
the yield was 0.4 gr*-, tlius <*a. 20 of the thcoretic*iil. M.p. 149®. Admixture with 
the diaoetyhinomcnol obtained by the acetylation of •^inoincnol did not alter the m.p. 
The scanty yield is jxirliaps due to the difficulty of the isolation. 

Dibebenzoylsinomeml by debenzoylation of sinomenoL Sinomenol seems not much to 
be benzoylated by lieating it with ben>x)ylanhydridc in lioiling water-bath. Better it 
is beuzoylated in etliylbcnzoate with benzoylchloride and caiistc alkali after the man¬ 
ner of Schotten-Baiimann. Ihxrystalliscd from glacial acetic acid, it melts at 207®. 
Yield ca. 70^ of the tlicoretical. Mixed with the dibcn/oyWnomcnol obtained dire¬ 
ctly from sinomenine by bcnzoylanlij dridc, it-j m. p does not (hange. Other propr- 
ties as well as the analytical results are identi(al in the both Kim])les. 

Analysis. 0=76.48^^ ; II 6 27?^ ; C^II A requires 0=76.00^ ; 11=6.009^. 

The hydrolysis of the dibenzoyHuomenol is not easy. Weak alkali do(^ not attack 
it, while the strong de-troys the molecule of sinomenol and give rise to volatile acids. 
But from the re-sult'!. of the above analj^sis and tlie bc'liaviour of the other derivatives 
of sinomenol, it is certain tliat it c-ontaiub two ben/ojl gioup-.. 

Dibenzoylsiriomenolb/iinone from live mnomrnol obtained by kali fusion, Sinomenol 
was benzo^lat^ as above and oxidised to ciiinone The intense reddish yellow colour 
revealed at oncx' that it is the wirnc sub^aneo with that prodiicx?d from diben/oylsino- 
menol obtained directly from sinomenine by the action of ben/o;y Linhodride. M. p. 
!311®. Tlie mixture of the Ix)th samples melted at the sirac degree. (Note. The for¬ 
mula of tliis chinonc now must be 

Heduction of dibenzoylsinomenolclunone. When dibcn/o^lsinomeiiolcliiuone is boi¬ 
led with glacial acetic acid and zinc dust, iU rcddidi yellow colour disappears cpiickly, 
diowing that reduction is going on. But on filtering, it hikes a deep green colour and 
then recovers instantly its original reddish yellow colour. The crystall«, jvliich were 
£>rmed on cooling, were reddi^^h yellow and melted at 211®. 

The deep green colour is perhaps given by the formation of chinhydrone like 
fiilbstaucc in the way of autoxidation of the reduced chinone. The latter was fixed 
by the reductive acetylation. 
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RediusUve aceti/Iation of diber\zoyMnomcrvolchino'ne, 0.2 ^r. oi* this suhHtiiiicc wa» 
reductivcly acetylated by boiling it with 5 grs of acxiunhyclrhU* and 0.5 gr of zinc 
dust for six hours. The precipitate, formed ou addition of water, wjis recrystallised 
from methyl alcxjhol. It forms fine prisms, collected in ro--ettes. M. p. 164^. Analy¬ 
sis is not yet performed on account of the scarcity of the substance. 

Methylation of simmcrwl, 2 grs of sinomenol were methylated with 30 grs of 
10 9 ^ caustic soda and 10 grs of diniothylsulphatc*, added in four portions. After standing 
overnight, it was diluted w ith water, filtered and the rosidiu* was washcid wdth W’ater, 
until the filtrate showed no longer alkaline reaction. Tlic' residue was extracted with 
boiling methyl alcohol. On evaporating methyl alcohc)!, slightly coloured crystals 
were obtained. M. p. 115® (not sharj)). It ha^ the molecular formula C,K„0, CC= 
72.599^ ; H=6.5l9i ; requires C 72.009^ ; H=6.7l94). and conkiiixs four 

mcthoxysl(40.369i ; calc. 41.339©). 

The residue, which was insoluble in boiling methyl ala)hol, w'as extracted with 
boiling glacial acetic acid, Irora wdiich beautiful needle's (;ryst.alli.std out. M. p. 240^. 
It has the same molecular formula as the above*. (C= 72.01 9 © ; 11=6,399©) and con¬ 
tains four methoxyls also (40.719^ ; calc. 41.339^). 

The both substances dissolve in eonoentrated sulphuric acid wdth brown colour 
and it turns green when slightly warmed. But on addition of w^ater a striking dif¬ 
ference is observed. The substauei* of in. p. 115^ decolourises at once, while the sub- 
stanc'C of in. p. 240^ takes a beautiful purple cx)lour, giving a reddish amorphous 
precipetate.^ after a time. 

The reason, why those two mcthyLited substaiuvs are prcdnceel, is not yet 
accounted for. 

Distillation of sinomenol with zinc dust. 1 gr of siiioineiiol was elistillcd with raiieli 
zinc dust in a tube, in an atmos]>licrc of liydrogen. 0.1 gr of cruelc crystals was ob¬ 
tained, which, rccrystalliied from alcohol melted at 95Its picratc melted sliar^ ly at 
143^, so it is almost certain that we have phcnanthroiie here. 

Nitrogenous decomposition products. In the kali fusion of sinozneuine, amount of 
tlie escaping gas, which was absorbed in dilute hydrochloric acid was very small. On 
evaporating the hydrochloric acid solution, only a thin crust was observed on the 
bottom of the w^atch-^lass. This j art was, therefore, thrown away. 

The liquid condensed in the test tube was filtered and extracted five times witii 
ether. The ethereal extract was shaken with dilute hydroclilorie acid and tlie latter 
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ovaporatod. 

THe iiqiitHxis part was aUo mntralisod with liy<lr(x;liloric a(;id and evc|K)ratcd. From 

r 

theio two p.ortions tlio platiiiiehlorid s were pre]>ared .separately and their m. p. was 
eomparcKl. As both tliese ])latinum <louble salt 5 melted and decomposed sharply at 
224®, it was clear that wo had the same amino in the ethereal extract as wull as in 
the a(jneoii.s solution. The ji;old double salt melted at 179-180® without de(«mposition. 
The content of Pt and An was resi^tively 37.28and 49.3»5^o. 

From tlK‘ eentont of Pt and Au in those double salt-;, it may be inferred that 
we have here mothylothylaniine or mcthylvinylaniine. Tlie iii. j). of tlie i^idd double 
^It f.*oiiicido-i with that of methylethylaminc aurichlorid:', but tlio m. ]). of the plati- 
nichloride shows tlic difftirenco of twenty deforces from tliat of tl)e methylethylaminc 
platinicjhloride. As regards tlie hUS]>ecto<l me thy Iviny la mi no It seems that this amine lias 
not yet been described in the literature. 

The hydnxhloride of tliis amine i^ very liyi>;r()s(X)pi(^ and (leli(|Uates in a few mi¬ 
nutes ill tiic air and its m. j). can not be dertermined easily. 

The theotetical yield of tliis amino from 55 of sinomenino, based on the yie¬ 
ld of ibinomenol is 2.97 ^rams. ('‘aleulated from tlie amount of hydrochloric acid 
required to neutrali^ tlie alkaline deatillate, the actual yield seems to Ix) not more than 
2.6 grs. So it may be concluded that almost all the amine ]>rodut*ed when sinomenine 
docomioscd into siuomenol was aillocted in this destillate. AVheu the sulplairic acid solu¬ 
tion, from whi(;h sinorainol was isolateil, was evap.orated down to a small volume, 
made alkaline and distilled, it gave only a small cpiantity of basic; substance. 

T/ije red substance. The red .‘-^ubstaiMXi is formed as .'-tated above when siuomenol 
is expo-ed to the action of milder oxydising agents. It is also formed at the time of 
kali fusion of sinonienine. It is not yet obtained in erystalliue form. 

The red .substanoo is very sensitive to the nitric acid. Warmed with a small 
quantity of the latti'r, it turns yellow and a laiiit aromatic; odour is K;t out. 

The red substance dis^lvcs green in concentrated sulphuric acid, but on addition 
of water a red araorjdious substance is again precipitated. 

Tlie red substance is best prepared by the action of ammoniaciil silver solution 
on siuomenol. 1.5 grs of siuomenol are dissolved in 100 e.e. of alcohol, added with alco¬ 
holic soliition of 3 gr 3 of silver nitrate and then made alkaline with concentrated 
ammonia. After several hours the violet solution is made acidic and filtered. The sil¬ 
ver is washed well with alcohol. The combined alcohol is poured into ten volumes of 
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water. The red amorphous i>recn]iitate thus obhiincHl is c^ollected and wjishcd. Yield 
ca. 0.6 f'r, i.e. 

Acetylation of red mbftianc^. The red siibstanoe was acx^tylated as with sinonicnoL 
Yellow crystalline jovvder was obtained, wdiu^h melted at about 80®. It is easily hyd- 
rolys(*d by alkali and then on acidifying, it re(*overs its oriujinal red c^dour. 

Reduction of the red fUJihstance. ''rhe red subsbincA^ is decroloiirised by j^lacial acetic 
acid and zinc dust. Bnt on sbindinjjj it recover's its «)lour after sonu* time so that 
the roducxjd sul^stancc can not 1x5 isolah^d in a usual way. 

Reductive acetylaiion of the red srdtstance wa^ c^irriod out in a way exactly simi¬ 
lar to that of dibonzoylsinornenolchinonc. Yellow (;rystaHinc powder was obtained 
which was <|uite differet from diacjtitylsinomenol and melted at about 180®. This 
show’s jKirliaps tliat a Jiow liydroxyl was. introduced in th<5 red snb^tancx^ wliile the 
orii^inal hydroxyls were oxidised to a chinoiie ^roup. 

The broum siibfitance fror/i ainoinenol by tJu*. oxididiou mth chromic add, 0.4 
impure sinomenol was oxidiscxl in lxiilin.i< glacial acetic acid witli 0.2 gr chromic ticid. 
On cooling 0.1 gr of the brown substance separated out. ddiis sub->tance is very diffi¬ 
cultly soluble in methyl akohol also. Judged from tlic condition of its fromation the 
brown substance is porliaps identicuil with the del)cnzoylated dibonzoylsinornenolchinonc. 

iSfy lest tlianks are due to Prof. IT. Sucizuki who lias taken kindly interest iu 
this work and given me constant encouragement 

Dejiartmont of Chemotherapy, Ivitisato Institute. 

(Jlccxnvcx], February Pith, 1925.) 
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TABIiE II. 

Food Consumption. 

Average Daily Consumption of Ration per Animal. 


Group 

Ko. 

Date 

Biiition 

(fir) 

Dry Matter 
(gr) 

Na 

(mgr) 

Na per 10 
gr. body wt 
(mgr) 

K (rngr) 

K per 10 
gr.bcdywt. 
(ragr) 

I 

May SO^uue 

9, 1924 

23.08 

7.236 

22.19 

2.1 

42.58 

4a0 

II 

July 14—20 

22.81 

7.776 

31.83 

2.7 ' 

79.74 

6.8 

V 

July 17—24 1 

24.50 

10.478 

96 42 

8.3 

35.79 

3.1 

VI 

July 21—27 

21.38 

8.200 

62.02 

5.4 

93.96 

8.2 


The results of tlic previous experiment uro shown for reference in Cliart III. 

(2) Metabolism. 

To collect feces and urine the exjx'rimental rats were confined in a large gla^ 
dish measuring 21 cm. diameter by 24 era. depth. The rats were supported about 3 
cm. above by the double wire screen. By this means, ihe consumption of feces was 
practically entirely avoided. The exierimental days daring which excrements were 
collected were seven. 

The results and calculations jxjrtaining to the first, second, fiftli and sixth groujw 
of eight rats arc given in Table III and IV. 


Table III. 

IMetabolism of Sodium 


Group 

Date 

Batio of 
alkali incta^s 

Average daily 
total ^diuia 

Avera^ daily vScdiuni excreted 
per rat (rngr.) 

Balance 

Gain in 
weight 
(gr.) 

No. 

eaten 

Na:K=l: 

intake £>er 
rat (mgr.) 

in feccB 

( 

in urine j 

, t( tal 

1 i 

(mgr.) 1 

i 

I 

May 30— 
Jun. 9 1924 

1,918 

22.19 

9.89 

20.12 

( 

1 30.01 

1 

bo 

+14.0 

II 

Jul. 14-20 
1924 

2,605 

31.83 

13.10 

26.23 

38 33 

-6.60 

+ 2.6 

V 

Jul. 17—24 
1924 

0,375 

95.42 

14 65 

79.10 

93.75 

+ 1.67 

+ 6.8 

VI 

Jul. 21-27 
1924 

1,516 

62.02 

15.15 

46.18 

61.33 

+0.69 

+ 10.2 
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Table IV. 

Metabolism of Pota&ium 


Group 

Date 

Ratio of ] 
alkali metals 

Average 
daily total 
Potassium 
intake per 
rat (mgr) 

Average daily potaadum excreted 
per rat (mgr.) 

i Balance 

Gkdn in 
weight 

(grO 

Na 

eaten 

Na:K-l: | 

in feces 

in urine 

i 

total 

(wgr.) 

I 

May 80— 
Jun 9 1924 

1.918 

42.63 

4.67 

35.36 

40.02 

+2.56 

+14.0 

n 

Jul, 14—20 
1924 

2.605 

79.74 

6 96 

70.13 

77.08 

+2.66 

+ 2.6 

V 

Jul 17—24 
1924 

0.376 

36.79 

3 66 

25.14 

28.69 

+7.10 

+ 6.8 

VI 

; Jul. 21—27 
1924 

1.616 * 

93.96 

5.00 

85.43 

90.43 

+3.63 

> +10.2 


(3) MetaboUbm of Nitrogen. 

The contents of nitrogen in the rations used in this trial are shown in Table V. 
Almost all of the nitrogenous materials were furni'shed in the form of casein. Total 
nitrogen excreted in feces and urine were determined by Kjeldahrs method applying 
parts of samples which were collected for the determination of alkali metals. The 
results are shown in Table VI. 


Disdussion 

The alkali metals are absolutely neoeasary not only for growth of young animals 
4 >ut also for maintenance of health and the efifcct, attributed to their ratio, is more 
important^ e3i>ecially when the animals arc very young. 


Table V 

Content of nitrogen in the ration 


Ration 

Total N in dry matter {%) 

A 

2.6741 

B 

2.6663 

C 

2.6667 

D 

' 2.6496 
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Both the ratioiB A and B, studied here, permitted growth to almost the normal 
erne. Group I on ration A, that oontaiued 0.31 9 ^ Na and 0.59 9 ^ K in dry matter 
^ined 67.0 gm. in weight per head for forty days, and Group II on ration B, that 
contained 0.41% Na and 1.039^ K, gained 45.0 gm. but both the rations, that 
contained 0.929^ Na and 0.359^ K in the former and 0.769^ Na and 1.159^ K 
in the latter, did not maintain growth, and at last rats of Grou]> III and IV died. 
The above trial began with the young rats, weighing from 35 to 66 gm. each. 

When the second experiment was begun with rats weighing from 66 to 75 gm. 
each and the influence of the same rations on Groups III and IV was studied, each 
Group gained in weight 66.6 gm. and 67.8 gm. re^-pectively per head for forty 
days as seen in the trial of Group V and VI in Chart 1 . 

In this ex£ erimeut it seems that the rations C and D are inadec^uate to the very 
young ones but do not show any injurious influence upon the one that grew already 
monerately on sufficient ration. 

These results deicnd upon the age of the animal. During the earlier growing 
period the animal requires much more calcium and phosphorus than the alkali me¬ 
tals, with the result that an inadequate alkali ratio shows an adverse effect on the 
metabolism of calcium and pho&phorUb. The above dLscusbion is derived from the 
comparison of growth in the most rapidly growing 1 ericxl. 

The young animal, even once grown healthy on the complete ration, becomes de¬ 
ficient in inorganic mater after it U subjected to the ration devoid of salt. Such 
an ammal camiot recover growtli with the amount of inorgaiiic nutrients contained 
in the ration C or D, althougli animals were fed ou A or B recover growth. In 
$ach a state a loss in weight occurs as soon as ration C or 1 ) is given in place of 
A or B. 

This fact is enough to constitute an unquastionable demou'-tration that the existen¬ 
ce of adequate quantities of alkali metals in the ration i-s necessary for the mainten¬ 
ance of healthy nutrition of animal and at the same time a good ratio of alkali 
metals is also important. And it will be seen from the results of Groups VII, 
VIII and IX that rations C and D are not complete for all cases. 

The extent of ratio of alkali metals in the ration used in this experiment was 
Na : K==l ; 0.376—2»505, whicii did not exercise any injurious influence upon the 
metabolism of nitrogen, and ration that contained a comparatively greater proportion 
of sodium rather increased the digestibility of nitrogen. 
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Concentration cells and JElecfrolt/sis of Sodiimi 
etJiooride solutions. 

[Imiic activity in alcoholic solutions) 

By Masuzo Shikata. 

In order to prove the reversibility of the dcjiositioii of metallic ions in non-aqueous 
solutions, the deiiositiou of sodium ions of sodium ethoxide in cthylaloohol has been 
tested. 

In dilute solutions the dcq.osition of sodium in al(X)hol proceeds quiet in the same 
manner as in aqueous solutions, i.c. has been proved to be reversible. 

Through the application of sodium amalgam electrode, which has been specially 
designed for this experiment, in an aqueous as well as in an alcoholic solution as a 
reference electrode calculation of de]>o8ition jiotential of sodium in alcoholic solution, 
has been attained. 

Since the activities of sodium ions of more concentrated alcoholic solutions mea-. 
sured by concentration cells with sodium amalgam clcctr(xies show an enormous increase 
of ionic activity, a number of concctration cell measurements have been carried out. 

These abnormal ionic activities have been observefl in aqueous solutions in cas(3 
of highly concentrated region, but far conspicuous arc in concentrated alcoholic solu* 
tions; for example 2.891 normal sodium ethoxide solution shows discrepancy 0.073. 
volt from the calculated value by Nernst^s formula. Itciaarits have been given as to 
diffusion potentials of these solutions. 

Conductivities and vapour pressures of these solutions make one convinced of that 
this anomaly is due to the diminution of solvation of sodium ions. ‘ 
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Present author thinks it more reasonable to express the ionic activity of highly 
concentrated solution by the special term of solvation energy dH fand not by the 
ordinary activity coefficient including the aotivitiy of ions both in dilute as well 
as in concentrated solutions. 


That is 

E- In 

uF 

instead of 

^ RT , 
E=—In 
nF 


C2 
«2 C 2 


A New Colour Reactimi of Ketonic cuMs, 

EspeHaUy JLaevulinic acUl. 

By Kanr(^ku Kurono, Masaiciii Yamada and Sno Ishtda. 

Since a remarkable discovery of carboxylase was made by C. Neuberg and his 
ooworkers, ketonic acids have occupied an important position in the research of fer¬ 
mentation. 

In such an investigation authors have made physiological exi)eriments about 
laevulinic acid, and have been urged to find suitable reactions for the acid. 

Several reagents previously mentioned as characteristics for laevulinic acid, such 
as L^aVs reagent (sodium-nitropruaside with caustic sola), BotheraN (sodium-nitro- 
prusside with ammonia and ammonium sulphat?) and Bigwood^s improved reagents, 
and also iodoform forming reagent are all common to other ketonic acids and ketones. 
Orcm-hydrochloric acid reagent for laevulinic acid as one of decomposition products 
of thymus nucleic acid used by Levene and Mandel is not so sharp, therefore the acid 
is hardly to be found about to 0.1 percent. 

Quantitative such as that by reduction of silver nitrate or by oxidation to acetic 
acid, using sulphuric acid and bichromate as oxidizing agents, arc not hindered by 
other oi^nic acids wlien they are mixed. 

^ already known, SeliwanofPs reagent (resorcin hydrochloric add) for fructose 
gives red colour by laevulinic acid and the author found PinofPs reagent (ammonium- 
molybdate with acetic acid) suitable for fructose which also give^ blue coloration by 
the acid and these two reagents are common to pyruvic acid. 



Colour Reaction of I^ievulinic acid. 
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A new reaction for laevulinic acid detected by the author is of a bluish green 
coloration with ^'vanilline su^huric acid’’ reagent (1 g. of vanilline in 200 gs. of cone. 
H 2 SO 4 .), which was previously used by T. Takahaslii & as reagent for fusel oil. 

This reaction is the morit characteristic, delicate (to 0.0019 percent) and accurate 
for laevulinic acid, though several alcohols, esters, acids, aldehydes and ketnones also 
produce individual colorjtioiis. Pyruvic acid likewise gives the same but differentiating 
from laevulinic acid in its bluer predominant coloration, and its sharpness. The 
pyruvic acid which has the strength of 0 . 19 ^ gives faint olive green or brown tint 
when coming in contact with the acid and the reagent. 

As pyruvic acid and laevulinic acid are both kctonic acid, the reagent may be 
used as ketonic acid reagent qualitatively and also quantitatively by colorimetric method* 

But this colorimetric method can not be used directly on the substances such as 
fermentation liquid ; because sugars, lactic acid, fusel oil, esters and other ingredients 
prevent the reiiction indicating miscollaucous colorations. 

Then treat as follows 

Evaporate the ferracuiatiou licpiid in the water-baih with repeated addition of 
distilled water to remove alcjohols, esters and other volatile substances. After cooling 
residual liquid is extracted with ether four or five times after which evaporate the 
extract in order to expel the ether. The residue is dissolved in water and neutralized 
with lime water. This is again evaporated in the w^ater-bath and the residue is 
crushed and extracted with absolute alcohol in the water-bath under reflux condenser 
for about half* an hour. The cnlcium salt of laevulinic acid dissolves out to alcohol 
but calcium lactate doe^ not. After evaporation of alcoholic extract, residue is extra¬ 
cted with ether several times to remove fusel oil and other substances. Here the 
remaining calcium laevulinate is filled up to a definite volume and is provided for 
quantitative test. 

The reagent is the most suitable if 2 c.c. is added to 1 c.c. of sample, and the 
maximum coloration appears at about fifteen minutes after the addition. 

Sab 6 or ^^Shoyu” (Soya sauce) does not contain laevulinic acid. We found in our 
other experiments that Sak 6 yeast or ShoyU yeast could easily decompose the acid. 
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On the Influence of Various Ratios of 
Sodimn and Potassium upon the 
Growth of Animals. 

By Rinjiro Sasaki. 

[Ft am the AgrmUturcd chemical Tjoholaion ^ Department 
of Agrmdturet Tokyo rmpenat Vniierstty,) 

N, Zuntz^‘^ in an early study cited the comparisons of the ash of normal hays 
with those of hays causing disease, and proving that gro\\ th and nutrition of the farm 
animals were seriously affected by the alkali ratio in the ash of hay and showing, 
from the results of analysis, the alkali ration of normal hays to be NagO: K 20 = 1; 
8.68—4.76, while those of injurious hays were 1:21.64—178.10, and stating that the 
injuriousness or non-injuriousnesb for nutrition of the farm animals was due to the 
alkali ratio of the ash. 

M. B. Richards, W. Godden and A. D. Husband^^^ in the «tudy of metabolism 
of growing pigs reported that the addition of sodium chloride or citrate to the fodder, 
consisting of grain mixture, increased the assimilation and retention of nitrogen, calcium 
and phosphriis in the bexly, at the same time even after the hxlder, with the addi- 
tiem of sodium salt, is fed for two weeks thereby increasing the excretion of potassium 
in urine and decreasing that in the feces. From the above results it seems that a 
cloae relation exists between sodium in tlie fodder and the raetabolism of potassium. 

have already shown that both sodium and potaissiura were indispensable for 
the growth of the young animal and could not be replaced, from the results of feed¬ 
ing experiments on white rats. And have also ireviously shown that when the 
content of sodium was insufficient in the diet, the digestibility of nitrogen became bad 
and tliat the excretion of sodium in fccos became parallel to the digestibility of nitro¬ 
gen and that the balance of nitre^n also became j)arallel to that of potassium. In 
thU experiment the alkali ratios of the asli of diets were Na: K=1; 1.64 and 1:6. 
67* I have, therefore, continued the investigation in order to discover whether abso¬ 
lute quantity of the two alkali metals contained in diet or their ratio have an imp¬ 
ortant influence upon the growth of young aniraals. 
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Expebimentat. 

The four rations used in the experiment described in this paper consisted of 
purified casein, potatoe starch, lard and salt mixture (sodium chloride, potassium chlo¬ 
ride, raagne!}ium sulphate, disodium ])hQsphate, dipotassium phosphate, monocalcium 
phosphate, calcium lactate, lerrous lactate), and all the ingredients existing in suffici 
ent quantities of which only tins ratio of the alkali metals was variously changed. 
Besides the above nutrients, cod-liver oil and commercial oryzanin alcoholic solution 
were added in adequate quantity for the sourcu of vitamin A and vitamin B. 

The synthetic ration consi&ted of the above nutrients as casein 18, starch 70, lard 
6 , salt mixture 4, and cod-liver oil 2^^. The contents of the alkali metals in the 
four synthetic rations are given in Table I. 


Tabus I. 

Contents of Alkali metals in Rations. 


Rations 

In Dry flatter. 

Ratio. 

Sodium 

Potassium ^ 

i 

Na ; K=1 : 

A 

0.3067 

0.5S84 

1.918 

B 

0.4094 

1.0265 

2.505 

C 

0.9237 

0.3465 

0.375 

T> 

0.7558 

1.1454 

1.515 


The rations were mixed with distilled water and made into a firm, pasty mass 
by stirring them in the boiling water bath to prevent scattering as far as possible. 
The animals were experimented giving free access to distilled : water and to thq 
desired ration. The feeding cage was equipped with a false bottom with wire screen 
to obviate as far as possible the consumption of excrete. 

In the first exixjriment the comparison b^n with eight litters of white rata 
weighing from 36—56 gm. each; they were divided into four groups each of them 
consisting of two rats. The rations used are given on Chart I illastrating the growth 
curves. 

In the second experiment four young rats, weighing from 66—76 gm. each, were 
divided into two groups, one of which cotains two rats, and the influences of the ration 
C and D were observed. 
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In the tliird experiment, seven litter^ of group II, torn in the first experimental 
period, weighing from 54—75 gm. each, were divided into three groups. The rations 
used are given on Chart II illustrating the growth curves. 

(1) Growth. 

It will be seen from Chart I that the growth of rat^ on Rations A and B wer(5 
•Idinost normal but rats on Ration^ C and B could not grow and died, after having 
lived for from 15—50 days from the beginning of the evperimciit. 

In the second experiment Groups V and VT, each on Rations C and D, grew 
almost the same as on Rations A and B in the fir^t experiment in Cliart I, so it 
seems that tliey had already reserved enough inorganic nutrient's in the body before 
the experiment. 

In the third experiment, when young rats were placxxl u^oii the syntlictic rations 
devoid of salt mixture for thirty days, they stop]/ed growing but did not decrease 
body weight, although five days later they lo^t rapidly in weight and it seemed that 
tlicy became deficient in inorganic nutrients to maintain health. 

As seen in Cliart II, rate on rations B, C and 1) could not n'cover thire growth 
and Grouj s VII and X could not gain anything and died even after having received 
Ration A. Group VIIT, fed on ration A, gained in weight after forty days, but 
on ration C again decreased on the fiftieth day, and five days later on Ratian D 
decreased more and on ration B again gained. 

From these trials it appears that Rations A and B arc adeejuate for sup] orting 
g];owtli, although rations C and D are not satisfactory tor the very young rats less 
than from 35—56 gm. in weight. 

In the last trial, there were a few animals that could not recovered body weight 
after decreasing on tlie ration which as entirely devoid of salt mixture for thirty 
days. It is doubtful whether they exhausted the alkali iicutrali/ing acid which was 
produced by the deoompobition of substaiioes iu the body. 

To obtain the daily intake of alkali metals, residues remaining in the food cups 
irare removed each day, dried and subtracted from the ration offered. 

The results and calculations pertaining to tlie fir^t, recond, fifth and sixth groups 
of eight rate are given in Table II. 
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St'ujdies On the Amylases of Different Origins 
for Alcohol Srewing I. 

QiULTditoiive Cbrnpariinon of Amylo-liquefying, 

A mylo-dextrinizing and Amylo-saccharifying 
Enzymes of Germinated and Ungerminated 
CereatSf and Molds^ 

By Kokicfii Oshima and Siiiniciti Itaya. 

The purpose of this study is to ascertain tlic bt‘.st am} lolytic agent and condi¬ 
tion for alcohol brewing by comparing many kinds of ainylolytic enzymes, espeeially 
of molds, sucli as Aspergillus oryzae and Asp. awnmori, wliich have special use 
in Japanese breweries. Also the eftect of mixing of mold amylase and malt amylase 
as the saajharifying agent. 

A. Enzymic samples experimented were as follows:— 

a. Purified enzymes (mostly alcohol precipitant) of germinated barley, soya 
beans, Aspergillus oryzae and Asp. aw^amori. 

b. Molds—Asp. oryzae, Cohn (3 strains). Asp. awamori, Nakazaw^a, Ilhyzopus 
delemar (Boid) Wehm. et Hanz. and Rh. japonicus Saito. These were eultured on 
cooked wheat bran, wliich waa considered the be^t medium to produce the strongest 
amylase. The emymic activities were tested with the w'ater extract. 

c. Germinated and ungerminated cereals—barley (Hordenum sativum, Jensen) (3 
kinds), wheat (Triticum vulgare, Vill), rice (Oryza sativa, L.) (2 kinds), oats (Avena 
sativa, L.) (2 kinds), rye (Secale cereale, L.), soya beans (Glycine soya, Bentli), barn¬ 
yard graas (38 kinds) (Panicum Crus-GalK, L.) 
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B. Experimental methods:— 

a. Amylo-liqiiefying enzyme. With Qnma-Itaya’s method (11), by the change 
of viflOOdity of btarch ja-ste, digested at 40^0 for 30 minutes. 

b. Amylo-dextrinizing enzyme. With a little modification of Wohlgemuth’s 
method (18), by iodine reaction of soluble starch solution, digested at 40®C for 30 
minutes. 

‘ c. Amylo-saccharifying enzyme. With Osliima’s method (9), by reducing power 
of produced sugar from digested soluble starch solution at 40®C fot 30 minutes* 

All enzymic activities (=quantities) were measured for the unit of one gram of* 
original dry cereal or dry culture medium. 

C. Optimum reactions and quantitative estimations of the three kinds of amylases 
of the samples. The amylolytUj activities were tested in every sample but only the 
strongest sample of each species is here described. 


iSaiuplea 

Amylo liquefying 
enzyme 

Amylo <lextrinizing 
enzyme 

Amyb-saccharifying 

enzyme 


optimum Ph 

quantity 

optimum Ph 

quantity 

optimum Ph 

quantity 

Purined enzyme of Asp oryzae 

4.5-6.2 

:i6,000 

5.2 

60,000 

5.2 

4,040 

germ, barley 

4.5 

20,000 

4.5 

33,340 

4.5 6.2 

6,100 

ungerm soya beans 

5.2 

800 

52 

260 

4.8 

21,000 

ff Afp awamori 

4,5 

10,800 

4 6 6.2 

20,000 

6.2 

2,740 

Asp^ oryzae 

4,5 

1,000 

4.5 

833 

' 5 2-5.8 

206 

Asp, awamori 

4.5 

388 

4.5 

250 

4.8-6.2 

55 

Bhyzopus japonicus 

5.2 

400 

5.2 

260 

5.2 

194 

d^lemar 

4.8 

50 

4.8 

67 

4.8 

11 

Germinated barley 

5,2 

126 

62 

555 

4.5-4.8 

166 

barn yard grr,ss 

4,5-5.2 

400 

5.2 

500 

4.5-6.2 

41 

ff wheit 

65 

360 

— 

— 

5.2-5 8 

676 

oats 

5,2 6.5 

160 

5.2 

500 

52 

41 

rice 

— 

— 

— 

— 

52 

6 

Ungerminatod rye 

4.5 

13 

4.5 

55 

4.5 

132 

'' rice 

— 

— 

— 

— 

62 

0.1 

bam yard grass 

— 

— 

— 

— 

— 

0 

'' soya beans 

— 

— 

— 

— 

4.8 

295 

^ barley 

— 

— 

— 

— 

— 

0 

wheat 

6.5 

1.4 

— 

— 

6.2 

118 

^ oats 

— 

— 

— 

— 

- 

0 

D. Oonclusion and diseusdon. 







1. The optimum reaction of the actions of three amylases from various sample 
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were almost bamo^ L c., Ph 4.6-6.8. Only exception was wheat (uugerminatod), 
which had Ph 6.2-6.8 for araylo-aaooharaso, and Ph 6»5 for amylo-luiuefying 
enzyme. 

2. Peaction range of the considerable activity was in general Ph 3.0-7.0, as 
exception wheat amylase acted at basic side a little more. 

3. The amylo-liquefying and amylo-dextrinizing enzyme, variated with almost 
same ratio for every sample. On the contrary, tlic ainylo-saccharifying aotivily 
variated independently with the tw'O above. 

4. To compare the amylolytic activities of diflerent sample^*, purified ^enzymes 
must be omitted, as tlicy differ according to tlieir preparation method. The strong¬ 
est amylo-liquefying enzyme was of Asp. oryzac, the ne>ct was germinated barn 
yard grass. Asp. awamori, germinated wheat. The strongc4 oraylc-Hbaceharifyiug 
enzyme was in the order of Asp. oryzae, germinatixl larlcy and imgerminatcd rye. 

5. Ungerrainated soya beans, germinated wheat, germinated barley and unger¬ 
minated rye had stronger araylo-i,accharifying than araylo-liqiiefying enzyme compar¬ 
ing with As^). oryzac, Asp. awamori, Rh. dclemar and lih. japonic us. On the 
contrary, the last group had stronger amylo-liciucfying enzyme than amylo-sacc^iari-■ 
fying enzyme. What would be the effect of mixing the two groupsThis will be 
presented in next report. 

6. The comparison some kinds of germinated barley showed the amylo-'accha- 
rifying activities between 146-340. The length of the cotyledon over 1 cm. had 
little change on enzymic activities. 

7. 38 .kinds of germinated barn yard grass showed the amylo-saccharifying 
activities between 6.4-40.8 and the average was 16.5. 

8. Comparison between glutinous and common rice show'ed not much difference 
for their amylo-saccharifying activity. Both activities increased about ten times by 
germination. Still the strongest activify was only 6.0. 

9. Ungerminated rice, barley, oafe and barn yard grass had little amylase, but 
ungerminated soya beans, wheat and rye liad quite strong amyla'^e. By germination, 
wheat increased its amylo-soocharifying activity 5 times, whereas its amylo-liquefying 
activity 250 times. 

10. Oats of several kinds showed similarly the saccharifying activity about one 
fourth of that of germinated barley, but the liquefying activity was stronger than 
the 
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11. Three straias of Aj^p. oryzao were oompare<l their optiinuin reaetion and 
activity of 3 amylases. The optimum reaction for three amylases remained the 
same. The ratio of the activity of three amyla&c^ was almost same and they showed 
much stronger amylo-liquefying activity than germinated cereals. The amylo-saochar 
rifying activities were 68-206. Other experiments (10) showed that the activity of 
many strains of Asp. oryzae variated greatly. The strongest amylo-saccharifying 
•activity was 260, which is probably the strongest amylase produced among molds. 


On Sulphur Containing ATnino-acfMis. IV. 

The DeterminciJtion of Cystine in ITrine^ 

By Yuzuru Okuda and Yurakit NLSHUiAfA. 

From ih* Btochemtcal fjoholalori^ DspartmerU of 
AgrictUturef Kptishu fmpmal Vmveibftiif Fuktiokct Japan. 


A new method for the determination of cystine in urine is described. It is an 
ap^dication of the iodine method recently published by one of the authors (Okuda: 

J. Chem. Soc. Japan, 45; 18, 1924..Okuda and Motornura: This jounal, in 

presa). 

Tlie method is directly applicable in the normal urine and al-sO in the prC'Cnoe 
of sugar, but indirectly in the prepuce of much protein and hydrogen sulpliide. 
Modt bf the protein ‘^liould be previously removed by boiling w’itli a few drops of 
acetic add and hydrogen sulphide by aeration. 

The Method:—The following solutions are required,-••(!) About 5^ KI aque¬ 
ous soludon. (2) Exactly 4?^ HCl. (3) Exactly 2o/o HCl. (4) Exactly 20 9 ^ 
NaOH. (5) Cystine solution, which contains 1 mg, cystine in 1 c.c. of 2 ^^ HCl. 
( 6 ), M/1000 KIO^, which is prepared by dissolving 0.214 g. of pure KIO, in 1 
liter of exactly 29^ HCl. For standardization of this solutson for^ cystine, dissolve 
0.2 g of cystine in 50 e.c. of about 5 9 ^ HO, add a few decigrams of zinc dust, 
leave it for 30 minutes at room temperature. Filter, wash and make it up to 100 
C 4 C. Take 1 c.c. of the filtrate in a dry bottle or a te^t tube, mix with 19 c.c. of 
escaody 2 9 i HCl, 6 c.c. of 5 9 ^ KI and 6 c.c. of exactly 4 96 HO, and then 
titrate with the iodate solution until a yellow colour is produced. Insert immediately 
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a thermometer in the mixed liquid to kuow the temperature in which the exp?ri- 
raent has bocu finished. The quantity of the iodate solution corresponds to 2 mg. of 
cystine, at that temjierature. Tt is convenient to repeat the stime experiments several 
times in different temperatures, and to get a table or a curve showing the relation 
between the temperature and the rccpiired volume of the iodate solution. 

Proc^edure:—Take 50 c.c. of urine, add 10 c.c. of the cystine solution, boil for 
1 minute with about 0.5 g. of the best charcoal and then cool for 10 minutes* Fil¬ 
ter with a small Buchner funnel, wash thric« with 5 c.c. of water. Add abr.ut 
0.5 g. of fine zinc dust and 15 c.c. of about 20 % HCl. Txjave it for 30 minutes 
at room temperature for reduction. Filter again with a small Buchner funnel, wash 
twice with 5 c.c. of water. Make the filtrate up to 100 c.c. with water. Take 1 
c.c. of the solution for Llic determination of the concentration of HCl in it. To 90 
c.c. of the residual portion of the solution, add a calculated cpiantity of 20% NaOH 
to make it into a solution containing exactly 2 % of free HCl. After ascertaining 
by titration that the solution contains exactly 2 % HCl, take 20 c.c. of the solu¬ 
tion, mix with 5 c.c. of 5 f/^ KI and 5 c.c. of 4% HCl, and then titrate with the 
standard iodate solution until the yellow color produced remains for 1 minute. Read 
the temperature of the liquid. Calculate the amount of cystine in the 20 c.c. of 
the solution, using the table or the curve previously obtained. Subtract 10 mg. 
from the total amount (mg) of cystine obkiined, then the rest is the quantity of 
cystine in 50 c.c. of the original urine. 

If the original sample contains some cysteine, the results obtained as above ex¬ 
press the sum of cystine and cysteine as cystine. 

The sej arate determination of cystine and cysteine is easily accomplished, titra¬ 
ting a sample solution before and after the reduction. 

It the special case of urine whicli contains too much thiocyanate, this should be 
removed. The original paper dcicribes a method to deal witli su(;h a case. But 
the case is very rare. 

Ijoouey^s method (Jour. Biol. Chem., 64; 171, 1922%) Tor Ihe determination of 
cystine in urine was compared with the present method. The former gave much 
higher results, especially in the case where less uric acid is present in the urine. 
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On the Wojxy Suhstcmce Coating on the Cuticle 
of the JRamhoo Joints. 

K, Kawakami. 

Phyllostachys, Edvlis A., et, C, Rivih^e, the largest stem species of the bamboo 
grow in Japan, has a white powder-like waxy sub^-tancc on the cuticle of its joints. 
Tliis substance is scraped off from tlie bamboo nodes witli finger-tips and tested. It 
melts at 80O-81°C., and docs not dissolve in ethyl alcohol, methyl alcohol, carbon 
tetrachloride, and ctlier at the room temperature, and also scarcely soluble ev'en being 
heated, however, somewhat soluble in chloroform and carbon di->ulplnde at the 
ordinary terajicrature, and more readily when heated It does not give the T^ieber- 
mann’s cholesterol reaction like those waxe^* of grape or ap^ lo. 

The most part of the soluble sub^stanoe in cold chloroform consists of a higher 
paraffin, which being isolated in a pure state by distillation at a diminished pressure. 
The substance thus obtained seems to be a hydrocarbon of methane series, having a 
melting point of 63®-64®C, being identical with that of nonacosanc; and by its ana¬ 
lysis and the molecular weight the substance is found to be very likely same as 
nonaoosaue: 


Analysis 


feund 

(1) 

C = 8512^^ 


II -= 14.67^ 




(2) 

C = 84 63'' 


H = 14.65 " 

Konacosatie 

CqlTc 

CiJc. 


C = 85 29 " 


TI = 14.71" 

Molecular weight 

found 

(1) 


895 





(2) 


385 



Cjjfiirai 

Calc. 



40b 



The insoluble part of the wax in chloroform at room temperature is saponified 
with 6% Na-alooholate, and CuCl 2 is added as to make a Ca-soap. Then the alcohol 
is evaporated off^ and tlie residue is extrac^ted with hot chloroform in oder to remove 
the wrax-alcohol and hydrocarbon present. After the resulted substance is decompos¬ 
ed by boiling with dilute HCl, a certain fatty acid is formed, and it is deoolorbsed, 
and lecrystallized li^m ethyl alcohol, and finally is crystallized in a fine needle 
formli Its melting loint is 78®C., which is almost identical writh that of melissic 
acid, which melts at 78.5^-79^0. The result of analysis, and the molecular weight 
are as follows. 
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Analysis : found 

ID 

C « 79.06% 

n = 13.20?^ 


( 2 ) 

C =79.76" 

H = 13.14 " 

Melllas’c ac'd C-, He O2 Calc. 


C = 79.65 " 

H = 13.27 » 

Molecular weight found 

( 1 ) 

432 



( 2 ) 

453 


C, Ho O2 Calc. 


453 



The above extracted portion of the saponified substance is separated into the 
two parts:—the wax alcohol and the hydrocarbon, by the method of Leys, (J. 
Pharm. ct ehim. 5» 277, 1912), and the part of wax alcohol is several times recrya^ 
tallized from ethyl alcohol, and finally is made in a needle crystalline form, which 
has a silky lustre, melting at 86^~87°C. '^The author believes this substance should 
be melissyl alcohol, wliieh melts at 86^-88®C. The figures of tlie analysis, and deter¬ 
mination of the molecular weight arc shown b^low. 

* Analysis * found C ~ 82.19^^ , H = 13.97^ 

Melissyl alcohol C 5 H, ,011 Calc C = 82.19 " II = 14 16'' 

The result of analy-jis of the acetate of the alcohol is as following. 

Anal^ 8 *s : found 0 — 80 0*Z% IT -= 13.67 % 

Ci HoiCOOCHf Calc. C = 80.00 '' H = 13.33 " 

Besides those three compounds, the portion that is soluble in cold chloroform 
contains a crystalline substance which can be dissolved in acetic acid, and so it is 
obtained by extracting it with 80 % acetic acid. When the extract is concentrated 
to about half its volume the substance is crystallized out itself. It is soluble in 
chloroform, hot ethyl alcohol, and acetic acid. It contains a certain mineral matter, 
and melts at 240^-250^0 with decomposition, Tlic yield of the substance is so poor 
that the author could not study further more. 

The mother liquid (jontains fomc resin which is soluble in most organic solvents 
and can be burnt readily giving a characteristic smell resembling that of terpentine* 
Quantities of those substancc^s were as follows. 


Nonacesane CjgHe, 55% 

Mclifslc acid and MeUasyl alcohol 20 

(CiHbOa + c,,n6iOn) 

uukno-wn crystalline substance 2 

res*n 4'' 
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On Vitmnine C in Japanese Sand Pear {Pyrus serotina 
Melider^ and KalH-Frnits (Piospyros Kaki X.) 

By YAsro Iwasaki. 

The author found that the vitaminc C cinitent in the flesh of Japanese sand 
pear, Chojuro (a horticultural variety), was very poor, but when its rind and flesh 
were compared, the rind part was a little richer. 

The method used by the author for the experimental scurvy wa^i the following : 
growing guinea pigs were fed on the mixture of equal volume of wheat brim and 
rolled oats at libitum, a daily ration of 40 e.e. of milk autoclaved for an hour at 
120°C. and water given freely after the animals had taken the milk. After the 

animals had shown obviously the scorbutic signs, several amounts of the Jauxj of the 

above named fruits to be tested were given to them in addition to the above foods. 

The juice of each fruit was freshly prepared every day before giving it, being 

grated and squeezed the fruit through cotton-cloth. 

45 e.e. of the juice of pears, not cx)ntaining tlie rind part wore added every 
day, but this could not cure the scurvy, and the aniiual died on the 26th day from 
the time the juice had been added. 

The juice from the flesh containing rind part sliow^cd better anti-jcorbutic pote^ 
ncy, because the animaL which took 41 c’.c. of it every day, bocarae gradually cured 
from the disease, and after 40 days they restored their health utterly. One animal 
which took 34 e.e. of the juice every day, showed a slight symptom of scurvy yet. 

The juice of the ripe Kaki-fruits Fuyu (a horticultural variety) \vas given to 
two animals, 10 c.c. }}er day for 30 days. The animals cured completely during the 
period. So it can be said that the Kaki juice has a very good antiscorbutic power, 
but its minimum dose ^\hich can cure scurvy c*an not be determined from these 
oxj)eriments. 
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The JEleetrolysis of Is^ifrohen'^ol at the 
3Ievc^Jiry droppinif cathode 
Part I. The redactUm potential of niteohemol. 

By Masuzo SiiiKAiA. 

The dropping mercury cathode has been found to give exact deposition potentiak 
of metallic ions from their aqueous as well as alcoholic solution'^. 

It is naturally of interest to sec how far this metliod can be applied for th^ 
study of cath(xlic reduction of organic* substanecSi 

Nitroben/ol has been chosen as one of the topical organic electrolytic reductions 
hitherto systematically studied. 

Series of experiments have been earric*d out in acidic^ neutral and alkaline 
bolutions. 

In aeidie as well as neutral media the relation between reduction }>oiential and 
system nitrobenzol-iutrosol)enzol-hydrogemons follows a])prc)xiraately to Nernst formula. 

The reduction in acidic solution k, of course, due to the dejobition of hydrogen 
ions, and in neutral solution due to the ionic splitting of water molecule^. 

In alkaline solution, however, is quite contrary to the value expected frooi 
Nernst formula, he. in 0#1 n NaOH deviation of -f-0.176 V, in In NaOH-l-0.365 
to positive, which is quite unexplicable from the inorganic electrolytic reduction. 

Three possible explanations have been proposed and discussed. 

(1) Pscudoaeid reaction. (Hantzsch^s PiReudo4iurc) 

(2) Direct electronic reduction. 

(S) The retardation of reduction in acid media and normal reduction pot^^^tild^ 
in alkaline media. 
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An e'^planation of reduction by assuming temporary depo^itio^ of metallic ions, 
which had been hitherto taken as ])Ossible, has been disproved by showing that 
electropositive metal such as zinc and lead have no influence uj)Ou reduction potentials 
of nirobenzol. 

The efteot of neutral silt upon reduction ix)tcntial ha-s been proved to be the 
salting out action of neutral salt. 

The following general formula has bc'en given, exclusive of alkaline solutions. 


UT 

2F 


In 


1 



iiry 


1 

where ^ is adsorption exponent. 
For the same h^drion concentrations 




I IT 

2r)7F 


In C, 


UNO* 


where m=1.26 in acidic, 7?i=l,31 in neutral and m~2,2 in alkaline solutions, 
showing higher adsorption in alkaline solution. 


JPart II. The infliMem^e of the cathodic potential 
on the adsoeption of nitrohemol. 

[Tfve ihdto-poterdial adsorption of nitrobenzol) 


The polaii/ation curve^* observed at the mercury dropping ciathode sliow very 
often a distinct maximum at wliidi, the current after having reached a certain 
intensity, begins to decreisc witli tlie incrcjase of voltage, wdiich is never the case in 
inorganic electrolysis. 

To investigate this phenomenon more closely, a number of cx})eriments were 
carried out. 

To give a clearer idea of meaning of current-voltage curve, a comparison has 
been made between Jion polaii/ablc electrode and mercury electrode. 

Tw^o kinds of saturation curves are observable, one due to a lack of hydrogen 
ions and the other due to that of nitrobenzol. 

The maximum current is observable in the ciase of nitrobenzol saturation curve. 

It has been found that nitrobenzol has an influence upon the ab^^olute zero 
potential of mercury dro^^s, which ie always characterized by the minimum oscillat¬ 
ions of galvanometer. 
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The high ad^orbability of nitrobenzol to zinc* i-> known and the banac can be 
baid to mercury. 

Taking the view of Tjangmuir, we can assunio that nitrobenzal is adsorbed to 
mercury, arranging oxygen atom to the mercury surface. 

From this ^tand point it is not unnatural to asaume that the adsorptioo of 
nitrobenzol is due to electrostatical attraction Ixitwecn oxygen atom of nitrobenzol and 
mercury, the latter, of course, is much influenced by the ])olari/ation potential 
aj>plie<l to mercury dro[>s. 

In trciiting the eflective concentration (C) of nitrobeiii^ol, it is much reasonable 
to take the coiioeiitration at the adsorptive layer, that h 

(E->Eo)-^"L11‘D + Co 

where E is the applid e. m. f. Eq the absolute zero p )tential in the presence 
of nitrobenzol, Cq the bulk concentration, the hydrion concentration. 

From these \icw iK)ints tlie prc'^cnt anther deduced a mathematical formula 

E=-^— h 

2F + (J^) 

where E the applied e. in. f. and I the corresponding (nirrent intensity. 

It follows 


*2EF 


j_ Ln*TC^'(E- Eo) -FTH- D+Co) K, 

k 

For the maximum current intensity i. e. for ==() 

c/E 


w^e 


° 2 F k' 


III alkaline solution, whore we can neglect tlie term unist 

RT 

theoretically alw^ays bm'iller than ==0.0126V. 


Piftercncc between |X)tontial of maximum current and absolute zero ].K)tcntial 
has been ex}>erimentally found to be 0.0115 V which is, in fine accord with the 
theoretical value. 

For higher hydrion concentration (E—E^) will bcc*oine larger wdiich is also the 
cabc in experiments. 

Further the influence of neutral salt, i. e. its baiting out action, has been deter¬ 
mined numerically, e. g. for O.ln NaCl 6.794 and for 1 n NaCl 60 ^4 of the bulk 
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conoentration cf nitrobenzol present. 

Tlie pofjsibility of applying thi^ method for tlie determination of nitrobenzol has 
been proposed, (the concentration of nitrobenzol so far as 10"”*’ gr. mol in litre gives 
saturation wave.) 

Attention must be drawn to the new factor in the organic electrolytic reduction 
of technical process in pursuing the maximum current efficiency, that i*-, the electro- 
potential adsorption of organic substance to the electrode. 


(hi the JEn^ymic Actions of 3Ialf J^lastase, purified 
fretetionaUy by Tjfhyl Alcohol^ upon the various 
JKinds of Starch and Soluble Starch. 

By FuMn\(> IIj^mmi and Mrisi ii Iio. 

I. Purification of ISTalt Iliastisc by Ethjl Alcoliol ^^ith Diftejent conccntiations. 

The kilned malt for beer brewing was evtricted with 20 alcohol (vol. 9^), 
To the filtrate, strong alcohol was added m«ilving it altogether 71.5 9^, 77 3 and 
82.8 9^ in volume bucccssi\cly From tlic^jC three fraction^ of malt diastase were 
precipitated. The first fraction, preiipitikd from 715 9^ alcoholic solution, was 
gathered on a filter jiapcr. Then tlie alcoliolic cont nt of the filtrate was increased 
to 77.3 9^ by a further addition of strong alcohol. From the filtrate sc])arat(Hl 
from the second precipitate, the third fraction of en/yme was preLipitattnl by 82.8 
alcobolic solution The thiee fractions of the cn/yme thus obtained were well 
washed firot with alcohohe solution of sudi concentration as precipititcd the enzyme, 
then with ab'jolute ak'ohol and ether several times, and afterward dried. Each 
fraction was dissolved in a definite quantity of water in reguLiting the concentration 
of enzyme. 

II. Preparation and Purification of various Kinds of Starch and Soluble Starch. 

Starch used in the present investigation was made and purified from the follo¬ 
wing eleven kinds of plant: 

1. Erythrinum denscanis L. 

2. Manihot aipi Pohl. (glutinous). 

8. Maranta arundinacea L. 
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4, Oryza sativa L. (caramon). 

6. Oryza sativa Jj. (oommon, up land). 

6. Oryza sativa L. (glutinous). 

7. Panicum frumeiitaceuni Roxb. 

8. Panicum miliaceum L. (glutinous). 

9. Retaria italica Kth. var. germaiiica Triti. (glutinous). 

10. Solarium tuberosum L. 

11. Zoa mays L. 

Soluble htarcli was made from pure sfeirch above prepared. Fifty grams of 
pure starch were put in a flask, containing 200 c.e. of dilute hydrochloric acid (I 
vol. of 35.39hydrochloric acid: 9 vols. of water) and kept at room temperature, 
well shaken twice a day. Fifteen days after, the upper solution was removed dy 
doaiiitation. The soluble starch thus obtained was well washed with water for a 
long time, until no acid reaction was observed; then with alcohol and ether, and 
afterward dried. The starcli paste and the soluble stardi solution thus obtained were 
all neutral in reaction. 

III. Experiments for Enzymic Actions of Malt Diastase. 

The cxiKiriments for the liquefying and the sacchrifying powers <vf malt diastase 
were made separately, using different fractions of malt diastase, and various kinds of 
starch and soluble sttireh. 2 9^ and 4 9^ starch pastes, and 2 9^ and 5 % soluble 
starch solutions were used. TJie experiments were made at four stages of 2.5 or 
4,5, 20 or 25, 45 or 50 and 100 hours rosj;ectively. Incubation, at 38°C. Toluene 
was added, for anti.-jcptic purpose as well as to prevent the evaporation of water 
during the incubation. The relative pow’er of liquefaction of starch paste by malt 
diastase was determined by using Ootwald^s viscosimeter and by color reaction with 
potassium iodide iodine solution. The relative power of saceharification of starch 
paste and soluble starch solution \vi\s measured by the Bertrand’s method and estim¬ 
ated by volumes in c.c. of KMnO^ solution used for titration. 

IV. Result?. 

1. When the malt diastase was purified fractionally by ethyl alcohol with 
different concentrations, enzymic powers of each fraction of malt diastase were dilSi- 
i^nt. The relative powers of liquefaction and saccliarification of the first and the 
second fratioiis of the enzyme were both strong, especially the former was the 
strongest of three. The third fraction of malt diastase had weak power© of these 
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two enzymic actioas and specially for potato starch and its soluble starch. . 

2. Both actions of lipuefuction and saochrification of malt diasta.se upon various 
kindb of starch and soluble starch were diflerent, according to the speoial properties 
of starch and soluble starch and to fractions of enzyme and al^o to their concentration. 

3. The relative ]X)\ver of saccharification of malt diastas? upon various kinds 
pf starcli was lower than tlmt u]ion soluble starch, in every frac‘tion of three, with 
the exception of jotato starch and its soluble ‘^tilrch. Further investigations on the 
enzymic action of malt diastase upon potato starch and it>, soluble starch ^vill be 
reported in a subsequent paper. 

Feb. 28 th., 1925. 


IPeedimj TJxperinwnfs on the Kutvition of 
Chiekeas and JFknvls. 

By Masumi Ka^ai and MAhAivomi Matsuda. 

The influences of vitamins and ‘orae kinds of protc^'ns on the nutrition of 
chickens and fowls, and on their egg-production have been investigated as follow 

1. Vitamins A and B are absolutely neces^jiry for the growtli of chickeii'^. 
In case tlie diet lacks of them tlie growth stops and deatli is followed. This influe¬ 
nt is more remarkable on tlie younger one-, and the effect of vitamin B scernes to 
be more rapidly noticed tlian that of A. 

2. When chickens are fc?d witli an amount of vitamin A and B in more tliau 
the necessary quantity, their bodily resistance becomes much greater as the additional 
amount is increased. Vitamin A is excjeedingl}" more effective on chickens in this 
respect. 

3. Vitamin C is also necessary for their growth, but its influence is not so 
great as that of A and B. Tlie supply of this vitamin can be discontinued, after 
its necessary c^uantity is given, without any interferencx3 in the growth. 

4. Tlie effects of vitamins A and B on fowls are similar to those effects <on 
ohickens. When these vitamins are not supplied, the fowls cease to grow further, 
and their body-weights decrease. But fowls show a greater resisting power to the 
deficiency of A and B than do chickens. Vitamin B is m6re effective on fowk 
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than vitamin A, and shows identical influence.^ with those on chickea«. 

5. Vitamin C Is not necessary f(A* the growth of fowls. With regard to e^- 
production the authors have to make another investigation. 

6. The addition of vitamins A and B to the usual ration increase the egg- 
production. This influence is more pronounced in tlic ease of A than of B. 

7. As to the protein supply for the growth of chickens, pure proteins alone 
are not sufficient; but a certain (j^uantity of soluble [>rotcins must be added. 

8. Fresh vegetable proteins hav^e almost tlie sjime nutritive value as horse-fredi 
proteins for the growth of fowls, and when fnrsh proteins are giv'en as a part of the 
indlspensiible food ration, the only other nece.<sary proU'ins are those of fresh vege¬ 
tables. (Chickens partly want some soluble protein^). Under these conditions they 
grow without showing any defect and iiKTcase greatly in tlu‘ir l>ody weights. 

Coneernig the diflereiice Ixjtwecn the influences of N cgetabki })rotoiiis and 

fresh proteins on the growtJi of fowls, the authors will discuss in aJiother pa|>er. 


On the Occuvi*enite of a Snlphnr-rontainUnj 
Amino aci<l in Yeast. 

By Satoru Odake, 

T^ast year, Dr. IT. Suzuki, T. Mori and the author isolated a new sulphur 
c*ompoiuid from the alcoholic extract of yeast, and gave the emperical formii la 
(C,, Hi-, NSO, to it. BoiltHl with diluted acids, it was hydrolysed easily to adenin 
Cr,TTr,Nr,) rikI a new tliiosugar (C„ITi.SO.,); m the authors concluded tliis eomponnd 
should Ix) Adenyl-thioraethyl-iKmto's;^ (U. Suzuki, S. Odake and T. fiiori; - The 
Joiirn. of the Agricul. Chem. Society of Japan, Vol. I, No. 2, p. 127-1 1924^ 

Biochemischc Zeitschrift, B. 154, Heft, 3/6 S. 278-289, 1924.) 

On studying fuithcr the alaJioHc extract of yeast, tlie author isolated a sulphiu 
containing amino acid in the following w’ay: — 

The alcoholic extract of yeast was evaporatcid in diminished pressure to a 
syrupy consistence and dissolved in a little water. A concentrated tannin solution wa* 
then added and the precipitate thus, formed, was collected, decomposed with baryte 
water and filtered. The filtrate, freed from an excess of baryta, was evaporated tc 
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a small volume, when the crybtals of adenyl thio methyl pentose separated out and 
which \vere filtered off. To this filtrate, strong alcohol was added enongh to make 
the alcoholic content of the mixture 80% by volume. The voluminous precipitate 
thus formed, was filtered by suction, and recystallizcd several times from diluted 
alcohol. Tlie crystals were found to be the mixture of leucin and a sulphur compo¬ 
und, but it was impossible to separate them by fractional (Tyrtallizatioil. It was 
therefore di^^lv'ccl again in water, and the saturated solution of mercuric cliL ride 
was added. The sulphur compound alone, forming an insoluble double salt with it, 
was precipitated and then docomjx>sed with hydrogen sulphide. This treatment was 
repeated again and the resulted crystals were reerystilli/icd from diluted alcohol. The 
yield of the purified compound was 0.6 gr. from about 20 tons of fresh yeast. 

The sul}>hur compound thus obtained having the cmperkal formula C^HuSNOj 
is apparently a sulphur containing amino acid, as the analytical results of the free 
comj[joand as well as of it^ derivatives show\ 

The puiified comp)und is colourless and crystallizes in thin monoclinic platen. 
Heated in a capillary, it melts at 272-273®C (uncorr.) with decornpodtion. It is 
easily soluble in water, and in diluted alcohol, but insoluble iu ether, ben/^uie, etc. 
Its specific rotatory ])Ower is —11.77° in water. The aciucous solution of 

this compound gives a violet colour reu'tion wdth iiinhydriii when warmed, l>ut 
MillonV, di.i/o-, biuret-, and fenic chloride rcictioiis are all ab-c^it. With IlgCL 
and IlgSOj, it gives a white precipitite, but it is preci[)itat<^d iieitluT by phospho- 
tungdic acid nor by [icric acid. Even a boiling strong alkali docs not split sulphur 
from this a)m}iouu(l in a form^ detectable by sodium nitroprus^ide or by lead acetate, 
while b(ith these reactions are jK)sitive, when it ir, fused with metallic sodium. In 
contrary to ethyl eystcin this sulphur c*ompouud is quite stable against a boiling 
■fetrong alkali, giving neither ammonia nor ethyl mercaptane. (Comi)are ; Brenzingcr:- 
Zeitschrift. f. physiol ehcra. XVI. 563, 1892. Neuborg U. MayerZeitsclir. f. 
physioh chem, 44. 489, 1905). The copper salt Cu (CcHdSNOj)^ forms light blue 
thin monoclinic plates which are somewhat soluble iu boiling water but insoluble in 
the cold. Ib, derivative of c^-naphtyl isocyanate Q 0 H 7 NHCO-NHCH (C,H 7 S] 
€XX)H crystallizes in white long needles, melting at 178°C (uncorr). It is almost 
insoluble iu water, etlicr etc., but dissolves easily in alooliol. 

Beoently, J. H. Muller isolated a new sulphur compound CgHnSNO^ from 
hydrolytic products of casein and eggalbumin with sulphuric acid or caustic soda. 
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(J. H. MiillerJouni. of Bact. VII. 300-325, 1922. Joiirn. of Biolog. cheni. LVI* 
No 1. 1923.) The sulphur compound, isolated by the author from yeast, has entirely 
the same properties with it, except a Uttlc difference in the rotatory powen 
Although tlie constitution and the distribution of this compound are now in the 
course of investigation, it is clear that it must have been produced by autolysis of 
of yca&t protein. 

The author desires to express his sincere thanks to prof. Dr. U. Suzuki, for 
kind advice and giving tlic opportunity of publishing this imjier. 


Sinomenine and JDehudrosinometiine* 

Part IV. 

By IvAKUJi Goto. 

In the last report (this Journal, this vol., p. 50), it could not be decided 
whether the amine, obtained from sinomenine by the fu.sion with kali was raethyl- 
vinylarnine or methylcthylamine. For, the melting point of tlie gold salt coincided 
with that of the methyethylaminechloroaurate, but the ehloroplatinate melted seven¬ 
teen degrees higher than that of the methylcthylamine, while the analysis of the 
both salts could scareccly show any differencic in these two amines. 

The decision could be given, if sinomenineiodomc thy late was fused with kali. 
For, in this case, the an line to be liberated mu^t naturally bo tertiary and the 
ethaiiolaminc, if it was produced at all, could not loose water intermolecularly. 

In this supi-)ositi()n sinomeninciodomethylate was boiled with 66 per cent caastic 
kali in the same way as with sinomenine, and the sinoraenol was obkiined in 40 per 
cent yield of the theorctic^al. But the amine, isolated in this case was undoubtedly 
dimothyletliylamiiie (m. p. of tlie (hloroaurate 222® with deciornposition, Au=47.87 
per cent;c*alc. as QjHnNAuCbH, Au= 47.81 percent and m.p. of the chloro- 
}>latinate 239^ with decomposition, Pt=:35.38 jier cent; calc, as (CjHnNjoPtCleHig 
Pt=35.22 per cent.). From this fact, it may be inferred that the amine obtained 
in the kali fusion of sinominine must have been methylcthylamine and not methyl- 
vinylaminc# The fact that the ra, p. of its ehloroplatinate seventeen degrees ^higher;, 
than that given in the literature was perhaps one of examples often met with auri-^ 
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and platini-chlorides of the lower fatty amines 

The deoompoteition of feinomcnine in the fusion with kali can, therefore, be 
expreebed in the following scheme. 
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If po, sinomenol must be diov)^dimcthoxyphcnaiithi ono (CuIInO^) itsoll*, and not 
its dihydrid , as was sup|K)sed in the previous rcpoit. Tlie tonii)ari'-oii of the 
analytical data with the theoretical shows aho clearly this fact Tiio molecular 
formulae of sinomcnol and its derivative^, given in the same rej^ort, must, accord- 
ingly^ be corrected as follows. 
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Sinomeniiie was methylated by diazomethaiic in status nasceiidi. JMethyldiiornc- 
nine, thus obtained, melt-* at 169*^ and contains tlireo racthoxyl groiip-» (20.51 per 
cent; calc, as three methoxyl groups in CgjH^sNOj, 27.11 per cent). Its hydrochlo¬ 
ride melts at 265° and is very sparingly soluble in water. Mcthylsinomenine gives 
neither diazoreaction nor ferric chloride and potassium fcrricyanide reactioii*^. It 
^ves a semicarbazonc (m. p. 149-151°, N=14.64 per cent; calc, as C 2 iH 2 ^j 05 ’N ‘5 
N—13,69 per cent.) so that the existence of the carbonyl and hydroxyl groups 
independently each other, could be shown on sinemcnine itself. 

Department of Chemotherapy, Kitsusato Institute 
(Beoeived, May Slst, 19^} 
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ilhev emeu duveh liudroltfse ties AdetttflfhioxueJ^ers 
dee Hefe gehlldefeti sehteefeUialtitjen Ztteh'ee. 


\on 


U. Ru.ji;ki au<l T. ]\roiii. 

<tn)} cu/nh(tfiir rheniischea rnstihit <1. Toki/o.') 


FMcitan^. 


V^or kurzcm luiben die V^erfasser eioc scliwcielliiilti^c Substan/ aiis alkoholifJcbem 
Extrakt der Kcfe isolicrt, wcldic durcli Einwirkuiio; von verdiiuiitcr Saiirc iu 
Adeiiiii uiid scliwelellialti<>;eu Zu(;ker gcs^uilten wird. Phonylo'^azoii des Ictztge- 

nanntcn Zuckers kryhtalUsiert in sclibneii i;dlx?n l^risinen vom Sohmel/ipiinkt 159~ 
160^. Auf Grund verse!licdcnor ljcoba(;litungeii wurde deni Thiozucker die folgende 
Formel vorgeschlagen. [[U. Suzuki, S. Odakc uiid T. Atori, Cioohern. Zeit^ehr. Bd. 


154, 278 (1924)]. 




, CII—OH 
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CH—on 

^ 1 

CH 

1 
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Die Verfasser haben die Unteroueliung dieses Tluoziukers weiter fortgesetz und 
Folgendcs gefundeii. 

1) Der freic Tliiozuckcr ist eiii hellbrauuer Syrup und sohmeckt schwach 
siissUch mit etwas bittereni Nacligeschmack ; cr gibt ausser allgenieincn Zuckerreakti- 
onen iioch die Pentosereaktion, niclit aber die IMethylpcntosercaktioii, so gibt cr z. B 



92 


U. SUZUKI und T. MORI. 


beim Koolieii mit starker Salszaure dis Furfurolreaktion, gibt aucli die BiaPsclie 
sowie die rhlorogliiciii-Salz^aurereaktion, aber keine Blaiifarbung mit rauchender 
Sulzeuure iind A^anillin. Er gibt fenicr mit Acjetoii uiid rauchender Salzsiiiire cine 
Botfarbung, welche aber sehr rasch verscliwindet. (L. Bosenthaler, Der Nachweiss 
orgaiiischer Verbindiiugen IT. Aufl. 194.) 

Diesc Ersclieiniiiigen lasseu sicli dudurcli crklaren, dass die -S-CHs Grup|)e 
zuerst durch SalsBauro abgespalteii wird uiid der resultiercnde Ziickcr die eigentliclieii 
Pcntoscnreaktsoneu gibt. 

2) Der Thiozucker absorbiert Brom, gibt wcLs>e Falluiyi^; e^t Qiiecksilbercli- 
lorid, Quccksilbernitrat und Goldclilorid. 

3) Das Aoetylderivat dcs Tluozuckers krystallisirt nicht, obglcich die Aoetyl- 
jsahl des moglichst gereinigten Praparats beinahe mit der des Triacetylderivat^ iibe- 
reiiistimrat. 

4) Das Dibeiizoylderivat des Thiozuckcrs bildet farbloso Ntidoln voii der 

Formel CgHioO^S *^it dem Schmclz}>unkt 185°. 

5) Mit Natriuruamulgam rcduziert entsteht ciu Thio/Aickcralkohol von der 
B'ormel CyHi 4 S 04 . Es bildet farblose biischclformige Nadeln vom Schmelzpunkt 
115-117°. Das Dibenzalderivat deaselbeii bildet auch Ikrblose Nadeln vora Schme¬ 
lzpunkt 125-136°. 


CII,—0\ 

>c 


c:ii —0/ 
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CII —o 


€11 . CeH« 


CII —0\ 

I >CII . Cell* 

CII —o/ 


CMj—S—CIIs 


Dibenzalderivat des Thiuzuckeralkohok. 


6) Wird dcr Thiozucker mit koiiz. Sali)etci*8aure iinter Zusatz von Spuren 
Vanadinsalz vorsichtig cingedamfb, so bilden sich etwa 32% Oxalsaure. Nimmt 
man aber die Oxydation mit verduuntcr Salpetersaure (d=l, 15) ohne Zusatz von 
Vanadin vor, so ent'^teht sine Monocarbon-saiire von der Formel C^Hi^O^S mit dem 
Zarsetzungspuiikt 183-184°. Sie ist keine I.actonsaiire und absorbiert kein Brom. 
Mit Zink und Salzsiiuse erhitzt^ entsteht ein Mercaptanahnlicher Qerucli. Hochst 
wahrscheinlich wird die -S-CH» Grupi)e durdi Salpetersaure zur -SO-CHs Gruppe 
oxydirt iind die letztere wieder durch Zink und Salzsaure zum -S-CfHa reduziert 
hbkI weiter abgespalten. So nehmen die Verfasser fSr diese Monocarbonsaure die 
iibigende • 
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7) Wird die wasavii^c T/ohiui^ de-s Thiozackcra in der Kiilte tropteiiweisje mit 
Brom versetzt, bis die gclbbraiine Farbc iiicht mehr ver.-;cli\vindet, ditiiii vorsiclitig 
mit Alkali neutralisirt mid mit PJienylhydrazin erwiirmt so ciitsUilien sc;li”)iie hellge- 
Ibe Prismeii von dor Formel ^ >:jN.,S mit dem Z^rsetzimgsp'mkt 223-224®, 

welche Verbindiing als Fiieiiylo-sazou d.^s sultbxydirten Zuokers zu betrachten isfc. 
Der llenktionsverlaut* ist walirscheinlieh folgeiidor. (Hantzsjli und ITibbert Ber. 40, 
1514(1907). 
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Dass die Aldehydgruptie dureli dieso Beluindlung iilelit ungegriflen, wiirde durcli 
KontroUvrsuche mit Xylose nachgowieseii. Das Bn)m wurde narLdieh in der Kiilte 
von Xylose nieht absorbiert, sodass keinc Oxydatkin stattgefunden luiben kanii. 

8) Die Bestiramurig der S Grupp?. im Thiozueker r.ssp. irn Adcuylthio- 
zuckermolekiil wurde n‘icli lCirpal(IIans Meyer, Ijchrbuch der Organis(*h-cliemischen 
Methexiik 4. Aufl. Bd. I 902- 904 und 1098) und inch Kirpal und Bfilin (Houben- 
Weyl, Die Methodeii der Organischen Ciiemie II. Aufl. Bd. Ill 148 149) ausgefiilirt. 
Das Besultat war jicsitiv, obgleich die Hcaktion nicht (juantitativ^ verlicf*. 

9) Auf Grnnd oben ervvahnter Beobachtungen kann man mit ziemlieher 
Siclierhelt daraiif schlicssen, dass die Strukturrormel des Thiozuckers: 
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ist. Das optisc'hc Verhalteu soli spiitcr studiert werdeii. 


10) Es 8t‘i iuK!h bcmerkt, dass Scliiieider und Wrcde (Ber 47, 2225 (1914). 
Ber. 52, 1756 (1019) ; ZL-itsclir. f. Physiol. Chem. 119, 46 (1922) ; 126, 211 
(1923) durcli Spaltung des Sinigriiis init. KaUummctb}^]at einc Thiogliicose crhiolk‘ii. 
Diese Thiogliiwse ist mit unseroni Tluozucker nicht idcntisch, well bei der Beluuidl- 
ung dor erfttoreii mit Pliciiylhvdrazin in dor ITitzc untor GliUM^sazonbilduiig leiolit 
der Schwefel abgespdteii wird. 


HC—SH 
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^1^^^ Tliiogliioosc Sduu'idors. 
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Oh tike pupa oil of the tuAsah silkwoetu 
{Antheraea Pevkjnif) 

by J. Kato. 

The pujui oil was extraotod with ether from the pupa of the tiissih silkworm 
in the author’s laboratory, which was produced at S(3uth inanehiiria. 

!• The physical and chemical properties were determined as follows: 


Sjxcific gravity at 20°C 

0.9250 

Melting point 

12 ®C 

Solidifying point 

7®C 

Refractive index, (by Abbe’s refraclomtter.) 

1.7464 

Acid value 

81.84 

Saponification value 

H6.77 

Ester value 

114.93 
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On tlie pupa uil of the tu%ah silkworm Antheraea Peryni. 


Iodine value Ct^y the Wijs’ method.) 

136.93 

Reichert meissle value 

1.38 

llehner value 

93.32^^ 

Unaapoiiificable matter 

3.06:%^ 

Oxy acid 

O.SG% 

Glycerol 

9.82?^ 

Acetyl value. 

15.16 


2. TJie niixiid fatly acids were scparaUnl by si[)onifi(‘ation, and it was found 
that tJiey contained no sterols. From tliese fatty acids the liquid and solid fatty 
acids were separated by the li‘ad->4ill etlier method. Their properties were deter¬ 
mined witJi following result-. 

melting point 

Mixed fatty iickLs. 32° 

Solid fatty acids. 55° 

Liquid fatty acids. — 

The mixed fatty acids ((attain 36.37 of the solid fatty acids and 63.33 of 
the liqiud fatty acids. 

3. The greater part of the solid fatty acids was the isjojialmitie acid (m. p. 
68-59°C), bedsides small quantity of the rnyristic acid (m.p. 53®C). was found. 

4. The liquid fatty acids consisted of about 83^^ of the oleic, about 13^^ of 
the liuolenic and small (juantity of the linolie, acid. By the bromiiiation, 45 gm of 
the liexa l^romostciiric acid and 130.5 gm of the dibroraostoaric acid were isolated 
from 100 gms of tlie mixture. The hexa l>roraostearic acid was white p>wder, melting 
at 182°C. By the oxydation of tlie Ihpiid fatty acids with tlic Hazura’s method 
the diox\'Stearie^ linusie, Tsoliunsie, azolaic! aiul Siitivic acid were identified. 


neutralization 

value 

nit an molecular 
weight 

Iodine value 

201.63 

278.27 

140.94 

219.72 

255.34 

0 

196.40 

2S5.6S 

171.62 
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On the Differences between the Ory^^enin 
of Common ami Glatlnons Dice* 

T. TAn()K<m<), Y. Nakamura and S. Wataxark. 

It is widely known that tlu; difterence lx?tween common and glutinous rice is 
caused by the difteront jJiysico-cheraical properties of the starches found in the two 
varieties while the quantitative differences of fat and protean emtents havT also been 
reported. Many authoi*s investigated on rice jiroteins and distinguished four different 
kinds i. e. albumin, globulin, prolurnin and glutcaiin whidi List is called oryzenin in 
the case of rice. Also many kinds of amino-acids in their decomposition products 
have been described. But until recently, there has been no rejiort stating the difter¬ 
ence between these two varieties of rice in respect to |Iiysico-clicmical proi)crties 
of oryzenin. Recently Kondo investigated only on the optical projicrtics of ric?e 
protein which was extracted by alkalins and reported tliat the protein of common 
ric'c is more compact optic^ally than that of glutinous. 

The authors undertook tlie following exj^)criraents on many samples of both 
kinds of rice which were produced in difierent parts of Japan. (A) The distribu¬ 
tion of these four kinds of protein, albumin, prolamin, globulin and oryzenin was 
determined quantitatively. (B) Physico-chemical investigations were undertaken on 
pure oryzenin which had been freed from albumin, globulin and prolamin. From 
these experiments, the authors found out many (;haracteristi(^ differences between 
common and glutinous rice oryzenin and here those results will be stated briefly. 

(A) The cherakuil characteristics of oryzenin. 

(1) On the distribution of four kinds of protein in botli kinds of rice, the 
oryzenin contents predominate in glutinous rice. 
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(B) Tlic pbysicodiemical characteristic properties of oryzenin. 

(1) Tlie inire oryzenin contains from 0.291 to 0.59994 of ash but in common 
rice oryzenin the ash content is always greater. 

(2) The iso-electric point of glutinous rice oryzenin is more acidic than that 
of common, i. c. that of the former is in pH 4.8-5,2 and that of the latter is in 
pH 5.2-5.8. 

(3) The solubility of glutinous rice oryzenin in alkali solution is greater than 
that of common rice oryzenin and the alkali solution of the latter is more turbid 
than that of the former. 

(4) The viscosity of glutinous rice oryzenin in alkali solution is a little less 
than that of common rice oryzenin solution and the decrease of viscosity of the 
former by time is more pronouiKicd than that of the latter. 

(5) The rotatory power of glutinous rice oryzenin solution is lower than that 
of common rice. When this alkali solution was illuminated by ultraviolet rays its 
rotatory power decreases more rapidly in the case of the former. 

(6) On the elemental composition of oryzenin, the nitrogen contonts of common 
rice is higher than that of glutinous rice. The difference is not only in the nitro¬ 
gen contents but also in the sulphur and phosphorous contents which are reversed 
in the two kinds of oryzenins, i. c. the S-content of comn^on rice oryzenin predomi¬ 
nates and the P-content of glutinous rice oryzenin predominates. 

Further difterence was observed in their elen^ental composition. If the ratio of 
carbon for oxygen was taken, that of glutinous rice oryzenin is lower than that of 
common rice. 

(7) In the partition of amino-acids in hydrolytic products of oryzenin, am¬ 
monia-, arginin- and lysin-form nitrogen are predominant in common rice oryzenin 
while monoamino-, histidin- and cystin-form nitrogen predominate in glutinous 
rice oryzenin. 

(8) There is no remakable difference in tyrosin and tryptophan contents between 
the hydrolytic products of common and glutinous ric^e oryzenin. 

(9) The iodine contents of oryzenin-iodide is superior in glutinous rice oryzenin 
in comparison with that of common. 

(10) The free amino nitrogen content of common rice oryzenin is greater than 
that of glutinous and when tlie oryzenin alkali solution was illuminated by ultra¬ 
violet ray, the free amino nitrogen contents of glutinous rice oryzenin increased 
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more easily than that of common. 

(11) In the paucrcatin digestion of oryzenin, the glutinous rice oryzeniu is 
digested more easily than that of common. 

(12) The silver salt of glutinous rice oryzenin contains more silver than that 
of common but the nitrogen content is the reverse. 

(13) The combined ITCl-qiiantity of (iommon rice oryzenin is greater than that 
of glutinous, Ixjcause the former (jouttuus more amino groups in its molecule than 
the latter. 

(14) The refractive index of common rice oryzenin is higher than tliat of 
glutinous. 

(15) Tlic (jontents of acetyl-group and of nitrogen in acetyl oryzenin arc quite 
diflcrcnt between common and glutinous rice oryzenin, the former being superior in 
nitrogen cx)ntcnts and inferior in acetyl-group while the latter is the reverse. 

(16) In the decomposition products of acetyl oryzenin, the common rice oryzenin 
pr(Kluc03 great quantities of base, j>yrrol, pyrrolic acid, ILOK.CO;^ soluble substances 
while the glutinous produces large quantities of j^yrrolidin, glyoxalin and proteol. 


Studies on .Pvoteins^ {Tlie preliminary report') 


(Contribution No. I from the Laboratory of Nutritional Chemistry, Department 
of Agricultuve, Kyoto Imp. Univeifsity) 


By Kinsnke Kondo. 

A- lu the writer’s opinion, it is not right in the views of endeavouring to 
elucidate the essential or all nature and behavior of the colloidal solutions as those 
of proteins by the capillary chemistry, and also not by the physical chemistry nor 
pure chemistry only, rejecting the capillary chemical • consideration. Of course we 
can find many phenomena, which should be elucidated from tlie physico-chemical 
views, in the case of emulsoids such as protoin solutions, whose nature is near to 
the real solutions. 

We must, therefore, deal witli protein solutions, on the one hand, by stoichio- 
metrical and physico-clicmical measurements and particularly by the devclopement 
of more exact analytical procedures, and on the other hand, endeavour to elucidate 



100 


T. TAKAHA^HI and JC. SAKA,GUCHr. 

the results of measurements under colloidal chemical as well as purely diemic*al 
(consideration. This, the writer believes, is im|)ortant on the progress of the protein 
chemistry. 

B. The theory enounced by F. G. Donnan concerning the state of equilibrium 
in tlie case of semi-permeable membranes has been explained, for purposing to get a 
general conception of this theory. 

C. It must be determined through the measurements of [H*], in what way 
[IF] varies, when the amount of NaOH per g-eqiiivalent of casein nitrogen varies 
with constant amount of NaCl and constant volume. If we take the amount of 
NaOH (expressed in g-cquivalent), which bound to g-cquivaleiit of casein nitrogen, 
as ordinate, and [H*] (p.erliajis expressed in log-functioii) as abscissa, we can get 
some curves, each of these, (corresponding to a (certain NaCl-concentration. 

When we get the full analytical results of our solutions, under using the above 
curves W’e can calculate in wdiat way NaOH distributes between casein and disixjr- 
sion medium. Applying these curves and the Donnan^s theory to the results of 
measurements of osmotic pressure, the writer has shown that we can theoretically 
and cxix'rimentidly find the moleccular weight of casein. 

(May 17, 1925) 


A Method for the ^Preparation of Fmna^de 
and Snccinie Aeids. 

By 

Teizo Takaiiashi and Kinicliiro SAKAGLX^n. 

TJie ordinary metJiod for tiic i>rcparation of fumarie acid is to^ lieat malic acid 
at 140-150^0 for a long time. Recently Carl Wehmer patented (Brit. Patent 
14641. Jonrn. of chem. Soc. No. 710. Dec, 1921) a benefit way to prepare this 
acid from sugar by the fermentation of Asper. fumaricus (Asp. javanicus). 

The authors, as reported already, have found out the (X)nditions optimum for 
the formation of fumaric acid by Rhizopus species, although C. Wehmer and F. 
Elirlich have mentioned the formation of the acid by the other species of the same 
germs. 
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A ^lethod for the Preparation of Fiimaric imd Succinic Acids. 

On the preparation of succinic acid suitable for tlic large produce few methods 
may be mentioned such usFirst, by the dry distillation of amber, secondly by the 
fermentation of Ca-malate with putrified casein (Liebig), thirdly by the fcrnicntaion 
of am-tartarate (Konig), fourthly by the baidcrial Icrmcntation of citrate (U. 
Tcrada), fifthly by the oxydation of glutamic a(;id with nitru; acid in presence of 
v’^anadinm (IJ. Suzuki, Y. Aratsuyama). 

Authors liav'e ])rcpared this a(*id most profitably by the rcdiu*tion of fumaric 
acid, which is pre]:)arcd frojn stiircli. 

Experimental. 

Fumaric a^ad preparation. 

FungusRhizopiis G. 34. Yamazaki. 

'Fhe medium for the (ailtureWater lOOOg, Starch H)0g, K.^HPO^ 0 . 0 log, 
KILPO 4 0.01 r)g, MgSO^ O.OIOg, OiCL O.OlOg, Urea og, (^i-carbonate oOg, FeXJ!,. 
and NaCl trace. 

In the ine<lium after 23 days culture at 26-30^(^, the yield was 
Crude (Ai-fumaratc d*5-7g. 

Free fumaric acid 33.47g. 

and Starch, decomposed 83.7g. 

Ill other instance with the same fungus in the same medium replacing glucose 
(lOOg.) and peptone (3g.) respectively instead of both stantli and urea after 29 
days culture tlie yield was 31.5g. as crude ( a-fumaratc, i. e. 20.2g. as free fumaric 
acid and there was no sugar remained in the culture medium. 

So the yield of the a(!id from starcli is 399^, cjiilculated from used raw material. 

The yield from glucose was low by tliis instance but it may be increased up 
to even more than 35 if we rainimanisc the amount of jxjptonc as we liave 
reported already. 

Snccjiaic acid preparation. 

For the jircparation of the succinic acid from fumaric acid, au electrical 
reduction with lead pole was most suitable. Free acid is reduced completely afler 

30 minutes in 0 . 29 ^ olution in water or 59 ^ in alcohol, by passing the current of 
6 volt and 1 amphere. Ca-fumarate may subjected in the same current in 1 
solution in water to c^omplete the reduction in 50 minutes. 

The yield of succinic acidNfrom starch may attain even over 35 9 ^. 

[This paper is read before the meeting held at Tokyo Imp. Uni. Agric. Fact. Oct. 1924.] 
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Studies oil Pt'oteiiis. I, 

C(>onlrihution No. *2. from the Laboratory of Nutritional Chemistry, Department 
of A^^riculture, Iv}Oto Imp. University) 

By Kinsuke Kondo. 

A« A brief account Is given of some of the rncsfc irnporiiiut rcboarehes hitherto 
published on the (X'curcncc of combination bettvecn protein and mineral acid or 
base. (1) One view says tliat the binding of protein to mineral acid (strong acid as 
I£(yl) or alkali is not chemical combining in a true sense, but only absorption 
].lienomcnon. (2) The other view says tliat protein and acid or alkali really combine 
chemically. In the latter view, we can find two branches, (a) The coinpounds 
of protein with acid or alkali do not yield on electric dissociation the simple anion 
of acid or cation of base, in one or more of which the inorganic radicid is bounded 
up in a non-dissociable Ibrra. T. B. Robertson holds this opinion. (b) The 
coinpounds of protein with acid or alkali can yield on dissociation the siinjile anion 
of acid or cation of base in question. W. Pauli, S. P. L. Sorensen, J. I^oeb hold 
this view. Examining the exjierimcnts, the difierent views grounded on, the latter 

opinion is most probable,.the writer believes.regarded from the point of 

modern view of the matter. 

B. The ca.sein employed in my investigations was explained. It was prepared 
by Kahlbaum according to the Hammarsten method. The water content, determined 
partly by drying in vacuo for 24 hours at 80°C, partly by standing for three 
montlis in a sulphuric acid desiccator, w^as 9.43 9^. TJie ash content and nitrogen 
content of the dried casein were 0.16 and 15.46 respectively. The method of 
nitre^en determination was explained briefly. The factor by which the quantity of 
nitrogen in the casein must be multiplied to give the oorrasponding weight of dried 
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casein is thus 100/15.46 = 6.47. 

C. Tlic measurements of the solubility of casein in HCl revealed the peculiar 

fact tliat the solubility decreases.witli the same concentration of HCl to begin 

with.as the quantity of precipitates in contact with the solution increased. 

I have jjostponed the explanation of this feature until more comprehensive 
investigations have boon made, but have just suggested that it should jierhaps be 
sought in the capacity of casein to cause complex binding of chlorine ions both in 
the solution and togetlier with hydrogen ions in the precipitate and solution being 
well calculated to explain the experimental results. 

D. It was examined whether the casein in HCl-solution studied alters or not, 
through the determining of formol-titrablc nitrogen. Hie results came to tJiat the 
casein can keep the same nature in the solution of different concentration of HCl 
employed. It was found that the casein forming the casein chloride in HCl~soliition 
occupies 0.891c.c. jicr Ig of dried casein. 

E* In this section the writer has thrown one glance on the activity theory 
of ion. 

(a) The theoretical considerations and experimental w^orks were made for the 
determination of chlorine ion activity. The results came to the expression 


pati = 


0.0(574-Ef I 
0,0677 


•at .Cl) 


where paci=—log aci, and is the chlorine ion activity in the solution and 
is the potential of the following elements: 


Ilg, HgCl, O.ln KCl 1 3,6n KCl | Exp. liquid, HgCl, Hg..CD 

The measurements were carried out in a thermostat at 18^C. 

(b) For determination of the activity of the hydrogen ion I got the following 
formula through precisely the same theoretical considerations and experimental results 
as with the determination of chlorine ion activity : 


Eit-0.3348 

0.0677-4-0.0002(1-18^) .^ ^ 

where paH=-~log Uh, and an is the hydrogen ion activity in the solution and Eh 
the potential of the following element: 

Hg, HgCl, o.ln KCl | 3.6n KCl 1 Exp. liquid, TIj, Pt..CH) 

The measurements w^ere made with the Hasselbach's shaking electrode in an air 
thermostat. 

(c) By measurement of hydrogen ion activity and chlorine ion activity in the 
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solutions of casoin-hydrochloric acid, and reckoning back to concentrations of these 
two ions after the activity theory, it waa found that the cjiscin in the solution 
binds jier g (not dried) about 2.10 gram equivalents of chlorine ions, and dissoci¬ 
ation degree of casein chloride is about 0.72. It will be also noted tiiat the disso¬ 
ciation degree of casein chloride and the nurnlxjr of coinplex:--bound gram-eqiiivalejits 
of chlorine ions per g casein, appear to be independent oi‘ the hydrogen ion activities 
used. (June 18, 1925.) 


On Snlphiir-^containi^vg Anriiio-^acids. V. 

On the Oxidation of Cystine and CysUine hy Iodine. 

by Yuzuru Okuda and Munekitma Samejima. 

From tlic biooliemkal Laboratory, Department of Agriculture, Kvuslui 
Imperial I^nivcrsity, Fukuoka, Japan. 

Friedmann (Beitr. Chem. Pliysiol. Pathol., n, 1. 1902) has found tliat cystine 
as well Jis cysteine are oxidizc^d by bromine into cystcic acid, and Olcuda (J. Tokyo 
Cliem. Soc., 37, 181, 1916, and J. f3icm. Soc. Japan, 45, 1, 1924.) studied this 
oxidation quantitatively, and ascerbiined that in these cases one molecule of cystine 
requires 10 atoms of bromine and one molecule of cysteine 6 atoms, and ap]illed 
these fatvbs for the determination of them. 

Lately, Okuda (J. Chem, Soc. Japan, 45, 1, 1924 and 19, 1924.) also found 
tliat among amino acids cysteine alone reacts with iodine very ^actively in an acid 
solution and at room temperature, and applied this fact for the dettTmiiiation of 
cystine and cysteine. But on the oxidation prixlucts in this (use no further investi¬ 
gation was performed. 

Ill the prasent investigation the following facts were asciortiuiicd :~ 

1 . At higher tcrai)erature botli cystine and cysteine are oxidized into cystcic 
acid, one molecule of cystine requiring 10 atoms of iodine and one molccidc of 
cysteine 6 atoms of iodine for oxidation. 2* At room temperature and in hydro¬ 
chloric acid solutine, cystine doas not react with iodine. But cysteine does, and the 
chief oxidation product is cystine, accompanyed by a little cysteic acid. The ratio 
of the quantities of the oxydation products dcj)ends upon the acidity and tempera¬ 
ture of the sample. 
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On the Application of Aging yeast (WiUia anomala') 
to Sake and SaJ^ artifldail. 

By Teizo Takaiusiu. 

(Faculty of Agriculture, Tokyo Imperial UniversityO 

It was about fifteen years ago that the writer has reported on the nature of 

aging yeast of sake and its application to the sake manufacture. (Journ. of the 

Callege of Agric. Vol. I. No. 3. p. 227-268, 1911). At the time it was applied, 

in pure culture, in the begining of ‘‘moto’^-ma-jh or at the stage of ‘^Moromi”-mash 

^ ♦ 

or at the aging stage of sake, i. c. after the pres'^ing of “Moronii^^-mash. 

The aging effect was most conspicuous when it was discovered. Ilowercr, recently 
it Iiap[)ened tliat aging nature of this yeast to sake has almost been lost after too 
long series of successive generations in artificial cultare medium. 

In 1921, the writer clianged the medium to an incomplete one, devoid of 
carbohydrate which was replaced by ethylalcohol as sliown btdow 


Alcohol aba. 

5 c.c. 

Aspanigine. 

2.5 g. 

K 

1.0 g.- 

MgSO,. 

0.34 g. 

Water. 

a5.0 c.c. 


The culture in such a defective medium showed very good growth and gave 
favourable change for the ripening of young or unraatured sak6. The change of 
chemical compasition of sak^ durig aging by this yeast is shown below 



Sak4, original. 

Sak4, aged. 

Ph value.* 

4.3 

4.3 

grams In 100 c.c. 



Extractive matters. 

4.218 

4.196 

Total acids, as succinic acid. 

0.216 

0.223 

Total nitrogen. 

0.186 

0.182 

Protein matter. (Stutzer’s method;. 

0.065 

0.067 

Dextrin 

0.745 

0.467 

Keduckig sugars. 

1.48 

1.248 

Ethyl alcohol 

17.24 vol ^ 

17.04 vol ^ 

Esters (as di~ethiyl succinate). 

0.089 

0.082 
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Colloid matters. Drum number. 1239 1200 

CoUoid number. ^ 66 45 

* After L. MihaeliB^ colorimetric method. (L. MihaeliB und. 

A. Gyemant. Bioch. Zeit. 109, 165. 1920.; L. Mihaelis und. 

A. Kruger. Bioch. Zeit. 119, 307. 1921.) 

• Author’s method. This journal vol. I. No. I. 

The yeast do favours siniilary for the aging of artificial ones. 


On the JRefractometHc Quantitative Analysis 
of Alcohol and the JEoctract in Sahe. 

By Mitsuji Ito. 

Exi)eriraents on the refra(;tometri(^ quantitative determination of ethyl al(X)hol 
in spirituous liquor have been made by several authors, but so far its application 
for the analysis of Salce^ a Japanese alcoholic beverage made of rice, has not been 
done. 

In order to determine alcohol and the extract in Sake quantitatively by tlie 
use of Pulrich’s refractometcr, I have examined many kinds of Sake produced in 
various districts of Japan ; and have found the following formulae for the csilculation 
of alcohol and the extract indirectly. These resulting figures were compared with 
those obtained directly by the ordinary method. 

I. For the calculation of alcohol in volume 9^. 

X .Formula a. 

A'*X±x-. .CD . f -Z f l-.CS) 

e 

Where, X =■ Calculated ^ of alcohol in volume. 

A'= Required % of alcohol in volume. 

X » Average supplemental number found from the examination (f many kinds of Soke, 

R =r Refractive index of Sake^ measured by the Pulfrich'e refractometer at 20®C. 

W= 1.33274, refractive index of water at 20°C. 

E S9 Weight of extract, gram in 100 c.c. of Sake, 

D » 0.0005, mean vidue of the refractive index oorreffioiiding to one volume % of alcohol 

si ao^c. 
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r =: Mean value of tlie refractive index of Sake, 

]/ = Kefractive index of the alcohol solution, the concentration of which is equal to the 
mean Value of that in Sake, 

e = Mean value of the extrrct in 10(ki.c. of SakCy in gram. 

U is calculated as follows0.00192 is the mean value for 72 kinds of new 
and old Sake, 0.00190 for 69 kinds of old Sake, 0.00188 for 36 kinds of Honshu 
old Soke^ 0.00189 for 31 kinds of Kwansai old Sake, 0.00193 for 24 kinds of 
Hokkaido old Soke, and 0.00203 for 13 kinds of Hokkaido new Sake, Using 
0.00197 (mean value between 0.00190 and 0.00203) for the value of U, the above 
formula may be shown as follows. 

X =. = {R_(1.33274+ 0.00197 XE;} X2000-• • 

0.0U05 

.Formula a'. 

II. For the calculation of the extract, gram in lOOc.c. 

., 

IX=Y±y.C3) 

Where, Requred weight of the extract in 100c.c. of SaJie, 

y = Average supplemental number found from the examination of many kinds of Sake, 

A — Volumetric % of alcohol in Sake measured by specific gravity of the distillate as 
usual. 

R, W, D and U arc the same as the above. 

The above formula b may be sliowu as follows. 

Y . 

.Formula b'. 

The values of X calculated for the many kinds of Sake by the formula above 
dcscrived are nearly consistent with those of A obtained by ordinary method, and 
the mean value of x between X and A is -0.24 ^ for Kwansai old Sake. 0.07 
for Kwanto and Tohoku old Sake, 0.18 for Hokkaido old Sake, 0.61 for Hokkaido 
new Sake, and 0.06 for all these kinds of Sake mentioned above. A' is calculated 
from these X and x above obtained. 

In like maimer values of Y are nearly consistent with those of E obtained by 
ordinary gravimetric way, and the mean value of founded between Y and E is 
-0.0646g. for Kwansai old Sake, -0.0013 for Kwanto and Tohoku old Sake, -0.0108 
for Hokkaido old Sake, 0.1496 for Hokkaido new Sake ; and -0.0002 for all these 
kinds of Sake above said. E' is calculated from these Y and y above obtained. 
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From the above results, it may be stated tliat the practical use for the rcfrar 
ctometrio quantitative analysis of alcohol and the extract in Sake or other its 
analogous alcoholic beverage is to be applied. The dilference between the values of 
alcohol obtained by the refractometric method and those by the ordinary metliod is 
ratlier smaller than the ex]^)erimental error which occurs between the primary distil¬ 
late and the redistillate. 


Aldehyde in Connection with the Sake-hretoing. 

By Masakazu Yamada. 

Recent works of Neuberg, Neubauer, Kurono, Embden, Oppenheiracr etc., have 
showed tliat aldehydes and ketones play an important role as the intermediate pro¬ 
ducts in various phases of fermentation. 

In the main fermentation of Sak6~brewing aldehydes have also been observed 
ev^crytime but little study was made on them. 

The author studied them from the 8tand|K)int that they might have relation to 
the delicate flavour of sak6 and as well as to its keeping qualities. 

The only aldehyde, obtained by steam distillation of sake was acetaldclyde. It 
was identified from the melting point of its o/cfojiiecfon ? of its paro-nitro-phenyl- 
hydrazone and also from the content of nitregen of the latter. The content of acetal¬ 
dehyde was estimated by Ripper’s bisulphite method at each period of brewing 
and storage. 

At the stage of ^^moto”—cultivation of Sako-Ycast—and ^^mororai”—mainferraen- 
tation of sake—the content of acetaldehyde was quite small and showed little varia¬ 
tion. Fresh and old sak6 are easily distinguished by the estimation of the aldehyde 
content, for aldehyde increases gradually during the storage iKjriod, thus the average 
content being 0.0067 percent in the fresh 8ak6 in April and 0.01117 percent in 
the old in October, 

From the antiseptic nature of the acetaldehyde, though not very strong it 
might be supposed tliat its quantity is in relation of the resistance of 8ak6 against 
^liiochi’^-a putrefactive phenomenon of sak6 caused by some lactic and acetic acid 
producing bacteria. The content of the acetaldehyde has been, in practice, measu- 
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red by amply warming a portion of sak^ at intervals of about a month daring the 
storage period. This is called “nomikiri” In the putrefied sak4 only trace of acei* 
aldehyde is to be met with. It is imaginable that the acotaldelyde will be oxidised 
into acetic acid in putrefaction proocm, because the acid content of putrefied sakfi is 
ordinarily higjher than that of the iienlthy one. Endly, aldehyde has nothing to do 
with the quality of sak4. 

lu ‘‘shochu”—Japaese whisky prepared by destilling the 8ak6-cake—the flavaur 
is accurately proportional to its aldehyde content. 
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On the IProdthcta of Pa/rtial Hydrolysis 
of the Silk fibroin. 

By Hioashi Ariyama. 

(Received June 14th, 1926) 

In 1923 W. S. Seadikow and N* D. Zelinsky (Biochcni. Zeitsclir., 136. 241 ; 
143, 604; 147. 30) reported on a new method for hydrolysing the protein. Their 
method consists in the following two principal processes: (1) hydrolysis of the 
proteins by heating tliem with 1 9^ IICl in autoclave at high temperature for 
several hours (2) successive extraction of resulting products witli organic solvents. 
By this method they obtained from goose feather and hor^e hair various kinds of 
anliydride of amino acids. The writer applied this method to the silkfibroin, slightly 
modifying the conditions, and isolated as tlie decorapodtion products four kinds of 
anhydride, in which glycine, alanine and tyrosine were the constituents respectively. 
Hydrolysis of the silkfibroin :~ 

1 kg silkfibroin w^as heated with 8 times its weight of 0.5 9^ HCl in autoclave for 
8.6 hours at 170^0. After filtered from the volminous undissolved matter (300g. 
in dry state), the solution was neutralized with dilute NaOH and was concentrated 
to one-tenth of the original volume below 40®C. 

Isolation of the anhydrides:- 

Crystal A (2 tyrosine + 2 glycine + 1 alanine anhydride) : 

This sepai^ated as crystalline plates during the operation of concentrating tiie 
neutralize elution. Decolorized and recrystallized several times, from hot water, 
it crystallized in heavy transparent plates,m. p. 265-268^0 (incorr). It is almost 
insoluble in oidinary oi^ganic solvents, but is soluble in water and glacial acetic 
acid when warmed and giveo MiUon^s-and pierio acid reactions (anhydride reaction), 
bm biu*M-and ninhydrin reactions ate absent. 
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Complete hydrolysis of this oompound gave tyrosine and the mi^ure of glycine 
and alanine. From these results^ as well as from the results of elementary analysis^ 
Crystal A may be regarded as an anhydride consisted of 2 mol. tyrosine + 2 mol. 
glycine + 1 mol. alanine. 

Crystal B (glycyl-l-tyrosine anliydride): 

The concentrated solution, after being filtered from Crystal A, was extracted 
with acetic ether in Dakin’s extration apparatus for 36 hours. From this extract 
Crystal B was obtained as fine white needles, m. p. 267-276®C (incorr.), and 
[a]^= +100.20 in ammoniaeal solution. It is insoluble in ether and CHCl;^, soluble 
in warm alcohol and water and easily soluble in dilute NH^OH and glacial acetic 
acid in the cold. As regards its color reactions, Crystal B hehaves just analogously 
to Crystal A. 

On evaporating the mother liquor of tlie recrystallization of crystal B, a furtlier 
crop of white needles was obtained which may be called hero Crystal C. From the 
results of elementary analysis and various properties, Crystal C may be regarded as 
almost identical with Crystal B, except that it shows a little diflerenoe in its melting 
point, ie. 282-286®C (incorr). 

Crystal D (glycyl-alaniue anhydride) : 

When the filtrate of Crystal B was evaporated down in vacuo, yellowish solid 
substance separated out which was taken in warm acetic ether. On cooling the 
acetic ether solution. Crystal D separated out as transparent heavy crystals, ra. p. 
242-243®C (incorr) and [«]f?= + 5.7® in aqueous solution. It is soluble in water 
and glacial acetic acid, but rather difficultly in alcohol, raethylaloohol and ether. It 
gives strong picric acid reaction while ninhydrin-and Millon’s reactions, are absent. 
Cryoscopic measurement in Water gave the molecular weight Of 131 (theory 128). 

By the hydrolysis, Crystal D gave glycine and alanine. 

Crystal E (glycyl-d-alanine anhydride): Tliis was obtained from the filtrate of 
Crystal D and recrystallis^d from warm methyl alcohol in very fine white needles, 
m. p. 245-247®C (incorr.) and [a]fJ=~-3.8 in aqueous solution. In the solubility 
and color reactions Crystal E is almost analogous to Crystal D and also tlie results 
of elementary analysis stand close to that of Crystal D. The complete hydrolysis of 
Crystal £ gave glycine and alanine. Measusement of its molecular weight gave 
dose value to that af Crystal D, i. e. M=134 (Crystal D. 131). 

While on the various points^ as above mentioned; these two crystals are almost 
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analogous^ they differs as to the crystall form and rotatory power each other, and 
these differences may be due to the degree of raeemization of these comj)oundti during 
operations. 

Of these four kinds of anhydride, Crystal B (C) (glycyl-l-tyro.sinc anhydride) 
and Crystal E (glycyl-d-alanine anhydride) are identical with tliose previouly 
obtained from the silkfibroin by F. Fischer and E. Abderhalden while as to the 
isolation of the other two anhydrides, Crystal A (2 tyrosine + 2 glycine + 1 alanine 
anhydride) and Crystal D (dextro rotatory glycyl-alaninc anhydride) it seems that 
nothing has been reported up to present. 


Studies on F^roteins, {II) • 

By'^Kinsuke Kondo. 


CContribution No. 3. from the Laboratory of Nutritional ChemiHtry, Department 
of Agriculture, Kjoto Imp. University) (Received July Ibt, 1925) 


A. It has l>cen shown by surveying the beautifull works of S. P' L. Sorensen 
and J. Loeb that the Donnan theory has been of great Importance in tlie develojxj- 
ment of tlie theoretical chemistry of proteins. ViewcKl in the light of the activity 
theory, the facts arc in reality very little altered. The electric potential difference 
Em is mearly determined here by 

.Cl) 


X. KT , a' 
Em =— In—;; 


where a' and a" represent the activity in a state of equilibrium of one of the mono¬ 
valent diffusible ions on the one side and on the other side of the membrane. And 
if we take sodium chloride as the only diffusible electrolyte, Donnaifs simple equation 
CyNa-Cyci = 0"nh-C"c1 


is altered accordingly to 

a'Nft’a'ci = .C 2 ) 

B. The methods and apparatus serving for determining the membrane potential 
of casein chloride solution are described in detail. The measurement of the mem¬ 
brane potential is effected by means of the following element; 

Hg, HgCl, O.Xn KCl 1 3.6n KCl \ Frot. sol. [( Membrane tl outer liquid | 3.6n Kd | O.ln KCl, HgCI, Hg. 
where the protein solution contains, in addition to the protein, also tlio diffiisiblo 
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ions with activities associated with the corresponding activities 14 tl |6 Quter liquid 
by means of equations buoh as ( 1 ) and ( 2 ). 

C* In this sectionare set forth several experiments intended to show how rati¬ 
onal and constant the osmotic pressures of casein chloride and sodium caseinate 
solution are measured by means of the method worked out chiefly by J. A. Christi- 
ausen (see Studies on Proteins, S. P. Sorensen, Comptes-Beadua du Labpratorie 
Carlsberg, 12 ) Here also the activity of hydogen ions was measured in the inner 
and outer liquid a after the experiment. 

D* The experimental rcbults shew that both osmotic pressure and membrane 
potential of the casein chloride solution decrease with increa^ng activity of hydr(^en 
ions. The cause, or at any rate tlie main reason, of the ascent of the osmotic pres¬ 
sure and membrane potential is sought in the two fold action of the 'hydrochloric 
acid, an ionising effect proceeding from the hydrogen ion, and a salting out effect 
«proceeding from the chlorine ion, which has altogether a specific effect on casein. 

eJnne 25, 1925^ 


JPhotoaktivierung von Vitamin A, Cholesterol, 
von JFetten und anderen Suhstam^en durch 
Vltra/violettstrahlen. 

.Von 

S. Hamano. 

CAus dem biocheraischen lAboratorium des Instituts fur ph^rsiki^iBclie 
und chemlfiche Forschung zu Tokio.^ CK3oeived July let, 1925^ 

Vor zwei Jahren hat K. Takahashi^^^ zum eroten Male beobachtet, dass das von 
ilim dargestellte, ^^Biosterin^^ (gereiuigtes Vitamin-A Praparat) in vollkommener 
Dunkellieit auf photographische Platten wirkt, Gleich darauf hat der Verfasser 
gemainsam mit ihm geifundeui dass dieae Lichtwirkung durch Bestrahlung mit Ult-* 
raviolottstrahlen bedeutend verstarkt wird. Ferner wurde fesigestellt, dass Cholebteroli 
Olivenoel u« s. w., welche urspriinglich nur scbwache oder kaum merklx^rc Wirkung 

Cl) Joum. Chem. Soc. Japan, Vol. 44, 59; Journ. of the Iiutitute of Physical and Chem. Besetiroh 
Vol. Ill, No. 6 (Dec. 1924), 69a-7fil. 
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b^beiii durch Besfrahlung stark aktiviert werden, walirend andere Substanzea wie 
Starke^ Zucker, Aminosaqron u. s. w. nickt solche Eigenschaften zeigea. 

Diescr merkwiirdige Befund wurde Ende December 1924 von Takahashi in der 
Japanisehcn Agrikqltur-<}hemiBchen Gesellbohaft vorgetragen. I^der ist cr kurz 
nachlier gestorben, sodaas der Verfasser das Sfcudium weiter fortgesetzt bat, um diose 
Versuche zu erweitern and zq vcrvollstandigen. 

Es ist eine wohlbekannte Tatsache, daas die Ultrastrahlen auf die Ernahrung 
der Tiere, besonders auf die Heilung von Bachids grossen Einflnss hat. In neuester 
Zeit ist sogar einc interea^anto Beobachtung von Stocnbock, Hess uud Rosenheim u. 
A.^*^ mitgeteilt, da&s rachitisclie Ratten nicht unr durch direkte Ultrastrahlen, son- 
dern aucli durch blosses Zusammenbringen mit den iiltrabestrahrtx'n Ratten in einem 
Kafig von der Krankhcit geheilt werden. Ferner wurde beriehtet, dass Cholesterol 
durch Bestrahlung die antirachitische Wirkung cntfaltet. Das kiinstliche Futterge- 
miseli soil nach den oben genannten Autoren dureh Bestrahlung gegen Rachitis 
wirksam werden. 

Wie kann man diese Ersoheinung erklaren, wenn dies tatsachlich der Fall ist? 

Takahashi hat schon darauf aufmerksam gemacht, dass die eigentliche Wirkung 
des ^^Biosterins^^ auf Tiere rait der Photoaktivitat beinahe parallel geht. Geht die 
Vitaminwirkung des Biosterins verloren, so hort die Photoaktivitat ebeuso auf. 
Er nahm deshalb an, dass entwedcr irgend einc unbestandige auf die photographisclie 
Platte hochwirksame Substanz (Gase?) stets aus Biosterin ausgestrahlt wird, oder 
die labile Atoragruppe in Biosterin die umgebeiide Luft aktiviert. Cholesterol, Fetto 
und andere Substaiizeu sollen durch Bestrahlung cine unbestandige Atomgruppe in 
ihrem Molekiil bilden, wclche direkt odor indirekt auf die photographischo Flatten 
wirken und gleichzeitig die antirachitische Eigenschaften entfalten. Wenigstens steht 
die antirachtische Wirkung und Photoaktivitat in innigem Zusammenhang. Der 
Verfasser wird aber gegenwartig auf solcbe Hyi)othes 0 nicht eingehen, sondern nur 
die experimentalleii Tatsachen mitteilen. 

Ezperimentaller Toil. 

Als Quelle der Ultraviolettstrableu wurde, auf freundliohen Vorschlag von 
Prof. H.. Nagaoka, dessen Quecksilberlampe (Ordinary pressure mercury lamp), die 

(2) Steenbock aad Daniels Amer. Mf^. Ass. No. 15 Vol. 84, 1093. 

Hees and Weinstods (1925) Jour. Biol. Chem. 63, 305, 

Vergl. UteniturttQgd^ am Sehluai der ArMt. 
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kfirzlich von ihm in diesem Institut konstruierc wiirde, angewandt. Diese Lampe 
(Fig. 8) besieht aiw einem U-forraig gebogenen durclibiohtigen Quarz rohr, welches 
an seinen beideu Enden wicder aufwarts gebogeii ist. Das Lcuchtrohr stellt einen 
schmalen Kanal dar. Die kiigelformigen Reserv’^oirs an beiden Enden bind rait dem 
Leuditrohr durch fcine Kapillare von etwa 40 cm. Lange verbunden. Man fiillt 
das Rohr mit Quecksilber, Icitet einen elektrischen Strom von 1 Ampere imd 500 
Volt und erliitzt vorsichtig des Tjeuchtrohr mittels eines Brenners. Es entsteht 
dadurch Quecksilberdampf im Leiichtrohr, die Entladung findet statt, und es cnt- 
btehen die ultravioletten Strahlcn. Die Lange des Tiichtbogens ist 4 cm. Man kaim 
diese Ijarape 20-40 Stunden lang kontiuuierlich in Betrieb erhalten. 

Verauelie mit Cholesterol, 

Zu diebcm Zweck wurden 2g sorgfaltig gereinigfcos und getrocknetcs Choleste¬ 
rol in eiii Quarzrohr von 15cm Lange und 1.53m. Durchmesber gcbrticht, mit Kork 
verstopft, mit Dehkotinbky’schem Cement al^ediehtet und in eincr Entfernung von 
20cm von dor Lichtguelle 24 Stunden ununterbrexhen bestrahlt. IVfan bringt 
darauf Ig. desselben in eine Glasachale (d=8cra; h= 1.6cm) und bodeckt sie rait 
einer pohtographibchen Platte (Lion Express, Ortho) Die Entfernung der Platet 
von der Substanz betrug etwa 1cm. Man bcliibst die Glasschale in absoliit dunklem 
Raum 24 Stunden. Dana wurde die Platte herausgenomraen und das Negativ in 
gewohnlicher Weiso entwickelt. Zur Kontrolle wurde das Cliolcbterol oline vorherige 
Bcstralilung genau so behaudelf. Der Untersclucd zwkeheu beiden Blldcrn ist aiis 
Fig. 3-5 ersichtlich. 

Auf diese Weisc wurden noch verschiedene andere Substauzen gopruft. Das 
Resultat war fblgendes: 

1. Cholesterol, Lebertran, Olivenol, Olsaure und deren Calciumsalz, Zimmtsaure, 
Abietinf^urc, Kampher, Borneol, Menthol, Balsam, etc. verhielten sicb genau 
so wie Cholesterol wie man aus Fig. 1-4 sicht. 

2. Wurde das Quarzrohr in oben erwahnten Versuohen entweder evacuiert oder 
mit Wasserstoff gefiillt, so war die ’ Wirkung auf die photographische Platte 
viel sphwacher als in den Experimenton, in denen das Quarzrohr mit Luft 
Oder mit Sauerstoff gefiillt war. (Fig. 5). Die Feuehtigkeit hat in diebem 
Versuche keinen merkbaren Einfluss gezeigt. 

8. Lasst man das photoaktivierte Cholesterol in dunklem Raum stchen, so geht 
die Aktivitat allmahlich vcrloren. So war.^ noch nach 26 Stunden aktiv, 
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aber nach 98 Stuuden war es voUig inaktiv. (Fig. 6). 

4. 'Wcnn man gewohnliches Glasrohr an Stelle des Quarzrohrs gebraucbt, so isfc 
die Aktivitat viel scHwacber, was vielleicht durch Absorption der ultravio- 
letten Strahlen durch Glas verursacht wird. (Fig. 7). 

6. Traubenzucker, Rohrzucker, Starke, gesattigte Fcttsauren Bernsteinsaure, Kork- 
sare, Aminosaurcn, Salicylsaiire, Anthraoen, Naphthalin, Cetylalkohol, etc. 
batten selbst nach Beatrahlung keine Pliotowirkung. 
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On Vitamine C in Satsuma Orange (^Oonshiu 3Iikan'). 

Y. IWASAKI. 

CKeceivcd July Ist, 1925) 

Tlie* author found that vitamine C content in the juice of tlie fledi of Satsuma 
orange was conciderably ricli. The method used for the experimental scurvy was 
applied to the same one whicli the author described in previous pai)er (Y. Iwasaki: 
J. Agr. Chem. Soc. Japan. I; 80, 1925), 

When 7c.c. of the juice were added every day to the fodder of the animals, 
this quantity could completely cure the animal scurvy in 50 days, but 5c.c. of the 
juice could not cure entirely, and the animals had still very slight symptoms* of 
scurvy at 50 days after the juice had been added. In the case of 3c.c., the animals 
had more signs of the disease than those to which 5c.c. were given. And one ani¬ 
mal died after 30 days. The animals which had been given 1.5c.c. every day could 
not keep their lives and all died before 50 days. The autopsies showed many 
scurvy symptoms. 
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So it can be said that daily rniiiimtiin doze of 4^6o<c. of the juice of the 
SatBUma orange is suffioeut to cure scurvy of guinea-^pig* 


JFW la kristalfmnnado de 

de 

S. Sawamuba kaj R. Sasaki. 

CFeoeived June 10th, 1926) 

Kristalformigo de mielo cstas akcelata nek de la 6eesto de aero, nek simple do 
malalta temperature, sed gi facile okazas en manko de aero, se ni aldouas kelkc da 
|[iaj kristalojii al mielo, kaj kontraue neniom da kristaloj estas aldonata, mielo restas 
tute diafana dum longa tempo, c6 en la ^eoato de aero. Ija kauzo de kristalformigo 
estas sekvanta: 

Mielo, sin algluanta sur la muro de ujo, elsekigas, kaj tiel tie ekformi^ kelke 
da kristaloj. Kiam jam ekformigas iom kristalajoj, tiam ili kondukas la tutou al la 
kristaligo, fiar mielo estas supersatiirigita per sukero. Tial por molhelpi kristalfor- 
migon, unue mielo devas csti varmigata al 40^C, por ke la kristaloj jam ekzlstantaj, 
sin dissolvu, kaj due oni devas tute plene enmeti la mielon ‘ eii la ujon, por ke gi 
ne havu la okazon kristalformigi per sekigado 'sur la muro de la ujo, kaj lagte gi 
devas tre bone enStopata. 

Vber das Vorkormnen van Methylmercaptan 
in frischeii* Maphanus Wurzel 
{Daikon, Maphanus Satlvus X.) 

Von 

Nobuzo Nakamura. 

(Aus dem Agrikulturchemischcn Institut der UniversitSlt Tokio.) 

CBec^red July Znd, 1925} 

Dm durch iE'Kulnis dos Eiw'eisBik6lrpor» Methylmercaptan gebtldet wird, ist cine 
all^bekannte Tatrache. Das Vorkommen desselben jn frisohem Pffimzec^ewebe ist 
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aber bis jetzt von niemaiidctn bewiesen. Wenu man frisclie Raphaniiswurzel fein 
aerreibt und, wie es bci uns Sitto ist^ den Brei derselben (Daikonoroshi) bereitet, 
BO entwickelt sich ein eigeiitumlieher Geruch. 

Nanert man Bleiaoetatpapier, so bildet sieli darauf in kurzcr Zeit ein gelblich 
brauncr metallglauzender Film. 

Wird der Brei in einem Rundkolben vorsiehtig erwiirmt nnd untcr langsamer 
Luftleitung bei vermindertem Brack distilliert, and der entwickclte Dampf in 
Aethylalkohol eingeleitet, so wird die fluclitige Siibstanz vom Alkohol aufgenommen. 
Diese Ltfeuiig riedit stark nacdi dem urspruuglichcn Brei and gibt folgende Beak- 
tionen: 

1. ) Mit alkalischcr Nitroprassidnatriuralosung gibt sic Violettfiirbung, die durch 

Zusatz von Sauren verschwindet and durcli Alkali wieder zum Vor.scliein 
kommt. 

2. ) Mit wiisseriger Quecksilbercyanidlosung gibt sie wcisse Fallung. 

3. ) Mit Bleiacetat entsteht gelbe Fallung. 

4. ) Mit Quecksilberchlorid entsteht eine weissc Fallung. 

Diese Reaktionen lassen das Vorhandensein von Methylmercaptan leicht erken- 
nen. Ura es als charakteristische Quecksilberverbindung zu isolieren, hat der Ver- 
fasser rait grosserer Breiraenge gearbeitet. Zii diesem Zweck wurde der Brei in 
einem grassen Rundkolben mit Oxalsaure angesiiiiert und das Gauze unter langsamer 
Luftleitung bei vermindertem Druck der Distillation iinterworfen. Das Distillat 
wurde in eine dreiprocentige wasserige Quecksilbercyanidlosung eingeleitet. (Der 
Zuhatz von Oxalsaure hat den Zweck, die Austreibung des Mercaptans zu bcscbleu- 
nigen. Siehe; Frankel, Praktikum der medizinischen Chemie). 

Der dabei entstandene weisslich gelbe Niederschlag wurde abgesaiigt und im 
Exsiccator iiber Chlorcalcium gctrocknet. Wird diese Substanz mit viel Aceton heiss 
extrahiert, so geht ein Toil in Losung und nach dem Erkaltcn scheideu sich perl- 
mutterglanzende weisse Krystalle von Quecksilbermercaptan aiis. Der in Aceton 
unlosliche gelbe Riickstand lost sich in den gewohnlichen Ijosungsmittcln wie Alkohob 
Methylalkohol, Ligroin, Aether, Eisessig, Benzol und Toluol nicht, sodass der Ver- 
fasser kein geeignettes Mittel finden konntc, urn ihn zu reinigen. Es wurde nur 
be6tatigt,4>dass darin Kohlenstoff, WasserstofiP und Schwefel enthalten sind. 

Die mit Aceton extrahierten Krystalle sind in Alkohol und Aether sehr wenig, 
in Aceton, Chloroform und Essigester etwas leichter loslich. In Waaaer,. Methylal- 
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kobo], Benzol, Ligroin und Toluol sind sie unlojioh. Sie entfaalten weder Stick- 
stoff nooh Hal(^n. Weun sio mit metallii^hem Natrium gegliiht und der Biiok- 
stand in Waaser gelost wird, so gibt die Losung mit Nitropruasidnatrium sobSne 
rote Earbuug oder mit Bleiaoetat und Essigaaure eine sohwarze Fallung. Damit ist 
die Anwesenheit dcs Schwefcls nachgcwicsen. Im Kapillarrohr erhitzt, wird die 
Substanz gegen 150® allmahlieli braun und zersetzt sich bei 172° (unoorr.) Nach 
Llteraturangabe ini der Schmelzpunkt von (CH 3 S) 2 Hg 175° und von (C 2 H 6 S) 2 Hg 
86 ®. 

Wird diese Substanz mit konzentrierter Salzsaure er war rat und das dadurch 
freiwerdeude Gas in Alkohol eiogeleitet, so wird es volktandig vom Alkohol aufge- 
nommen. Diese Tjosung riecht stark nach Mercaptan und gibt folgende Beaktionen: 

1. ) Mit Nitroprussidnatrium und Alkali ; Eotfarbung, die dUrch Zusatz von 

Sauren verschwindet und durch Alkali wieder zum Vorschein kommt. 

2. ) Mit Isatin und Schwefelsaure ; rote Farbung. 

3. ) Mit Ammoniak und verduimtem Eisenchlorid; rotbraune Farbung. 

4. ) Mit wasserige Quecksilbercyanidlosung; weiase Fallung. 

6.) Mit Alkali und Bleiaoetat; gelber Nieders(*hlag. 

6.) Mit Quecksilberchlorid; weisse Fallung. 

Alle dieae Reaktiouen sind charakteristisch fiir Mercaptan. Zur Analyse wurde 
die Substanz in Vacuo bei 80® getrocknet. 


Analyse dieser Substanz {mit Bleidiromai verbramU,) 


SubstanzCgO CO,Cg) H^OCgO CC^) H(^) 

0.2476 0.0781 0.0480 8.60 2.17 


Quecksilberbestimmung, 

Sub8tan*Cg.) HgSCgO HgC^) 

0.1368 0.1106 70.16 


Zur Queckbilberbestimrauug wurde die Substanz mit konz. Salzsaure zerlegt 
und mit Schwefelwasserstoff behandelt und das Quecksilbor als HgS gewogen, (Ad. 
Schenck u. A. Micliaelis. Ber. 21 1501 1888). 


Vergleioli obiger Analysen zaJden 
mU dem Brocefntgehalt dmger QimiksSlbermeTi^^ 


Oetaodea 


HgC^) 

8.60 2.17 70.16 
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Bendmet t. CCH.S),Hg 

8.16 

2.05 

68.05 

CC,H,8:).Hg 

14.88 

3.12 

62.14 

CC,H^),Hg 

20.53 

4.02 

57.17 


Also Btimmt die Anaiyaenzahl rait der des Quecksilbermetliylraercaplans iiberein. 

Das Vorkommen von Metbylmercaptan in frischcr Raphanuswurzel ist liiermit 
sicher festgestellt. Ob ein Toil dessclbcn wahrend der Destillation aus labilcr Mutter- 
bubstanz gebildet wird, bleibt nooh zii entscheidcn. Efe ist aber kaum zu bezweifeln, 
daF.s ein grosser Teil dessell^en in freiem zustande vorkommt. Aiis 40 Kilo frisclier 
Wurzeln warden 3g. Rohqncckailberverbindungeii and hieraiis Ig. reines Quecksil- 
bermethylmercaptan isoliert. Anf freies Mercaptan bereohnet, entsprache es 0.32g. 


On the Bueh Wheat JProtein {Fmjopyrum esculentum 
Moench*') a'nd its NkitHtive Value. 

Minora Kara. 

(In the Ijabolatory of the Nutrition Institute, Tokyo, Japan.) 

(Received May 10th, 1925) 

The three different samples oi‘ carefally prepared Japanese back wheat flour 
were analyzed into their general constituents as follows: • 




Sample no. I 

II 

III 

H,0. 

. 

. 11.965^ 

12.432^ 

12.645^^ 

Brymatter . 

. 

. 88.035 

87.668 

87.366 

Drymatter^ 





Cr. protein (Nx 6.25) •• 

. 13 606 

13.337 

14.250 

Protein C 


. 10.250 

10.019 

9.381 

Cr. fat . 


. 2.964 

2.889 

2.986 

Cr. ash . 


. 2:276 

2.278 

2.623 

N free extract ••• 


. 80.161 

80.515 

78.934 

Cr. fibre. 


. 1.003 

0.981 

1.207 

Total N. 


. 2.177 

2.134 

2.280 

Alb. N . 


. 1,640 

1.603 

1.549 

Non alb. N. 


. 0.537 

0.531 

0.731 


In showing tlie eharacters of the buck wheat nitrogenous substances on the 
basis of solubility under difibrent conditions, there are two processes; one is a fra¬ 
ctional extraction method of protein and the another an individual^ extraction method. 
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The procedure of the former is as follows20g. of the flour is extracted in SOOc.c. 
aqueous solution under agitation for 6 hours at room temperature and after being 
filtered^ SOOc.c. of water is added again to the residual^ rej. eating agitation and 
filtration, then all filtrates are .made up to 1 L and estimated nitrogen content by 
KjcldahPs method; 10 54 saline solution is secondarily added to the previous residue 
and treated in the same manner as stated above, at last time 0.2^ NaOH solution 
is pursued in the same way, nitrogens estimated in each portion are as follows: 



Sample no. I 

III 

Water soluble N . 

. 30.76^ 

40.63^ 

10?^ NaCl soluble N. 

. 6.36 

4.61 

0.2?^ NaOH soluble N 

. 46.40 

40.27 

N retaained in residue 

. 18.60 

14.48 

Total N . 

.100.00 

100.00 


The procedure of the latter consists in extracting samples with aqueous solution, 
10 94 saline s^Jlution, 0.294 alkaline solution and 709^ alcohol solution separately. 
Especially in the case of alcohol extraction, temperature is constantly kept at 60— 
70®C, filtration and estimation is carried out principally following tlie former 
procefiB. The results of nitrogen determination is given as follows: 


Sample no. I II III 

Water soluble N. 28.72^^ * 21.27^ 39 . 63 ^ 

10 ^ NaCl soluble N . 48.07 38.99 43.39 

0.2^ NaOH soluble N . 81.89 78.81 61.53 

70^^ alcohol soluble N . 6.01 2.62 2.72 

Total N . 100.00 100.00 100.00 


Above data show that alkaline solution could extract a main bulk of nitrogen 
from the flour but alcohol solution only a small quantity. 

Proi)erties of the extractions : 

Solutions extracted by those solvents except alcohol give all protein colour rea¬ 
ctions and have more or less viscous character, particularly being oonspicuous in the 
case of alkaline solution which could not be easily filtered out in the clear state. 

From the water extraction the coagurable protein is separated by heating at 
60-70^C and adding dilute acetic acid and the protein thus obtained yielded as follows: 

Sample no. I 


Airdrymatter obtained from originid flour lOOg. . 3.35g. 

N yielded for total N of flour . 18.609^ as drymatter 

N oontent in this protein.13.95^ '' 
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From the extraction of saline solution, globuline is separated by ordinary 
method of saturating with ammonium sulphate and is shown as follows: 

Sample no. I 


Airdrymatter obtained from flour lOOg. . 1.86g. 

N yielded for total N of flour .13.50f^ (drymatter) 

N content in globuline.16.60^ C ) 


The aqueous alkali soluble protein is treated out of extraction obtaided by 
afore mentioned procedure as followsfrom extracted solution, protein substance is 
precipitated by adding acetic acid drop by drop as far as solution becomes faintly 
acid. This precipitate is filtered and redissolvcd in alkaline solution, and after 
repeating precipitation and filtration the precipitate is washed by water, alcohol and 
ether, and drieil. This crude protein is a dark brown substance and may be consi¬ 
dered to contain glutelin chiefly and is to be albumin and globulin partly; but due 
to the difficulties of purification of individual simple protein, it is not easy to decide 
how much the latter two would or woidil not be actually involved in this substance. 

Cotents of water, ash and nitrogen and yield of this suhstance arc as follows: 


Sample no, 

. I 

11 

III 

11,0 . 

10.72^ 

4.98^ 

11.50;^ 

N CdJfyniattcr) . 

14.874 

15.820 

13.481 

Ash C '' 3 . 

0.74 

0.84 

1.08 

P«o, C '' ) . 

0.36 

— 

— 

Tryptophane Cfi®P»rated) . 

0.4 

— 

— 

Airdryraatter obtained from flour lOOg. 

8.67g. 

9.79g. 

8.19g. 

N yielded for total N of flour. 

60^^ 

70^ 

49^ (drymatter) 


Nitrogen distribution of several groups of aminoacids is determined from this 
substance by Van Slyke^s method as follows: 

Sample no. I ll 

drymatterC^O t'jtal NC^) drymattertotal NC^) 


Total N. 14.892 100.00 16.820 100.00 

20^ HCl sol. N. 14.352 95.37 14.968 94.66 

ff insol. N . 0.626 3.63 0.843 5.33 

Fumin N . 0.161 1.01 0.187 1.18 

Amide N . 1.679 11.28 1.167 7.38 

Phosphotungstates N. 4.680 30.80 4.664 29.42 

Arginine N . 2.247 15.09 2.228 14.08 

Lysine N -i . 0.732 4.92 . 0.830 6.26 

Histidine N . 1.416 9.61 1.371 8.67 
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Cystine N . 0.191 1.12 0.226 1.42 

Amino N . 1.967 13.14 2.070 13.09 

Nonamino N . 2.629 17.66 2.584 16.33 

Monoamino N. 7.936 63.29 8.950 66.68 


Investigation of nutritive value of protein. 

For experiments aqueous alkali soluble protein is served as protein source, on 
account of its comparatively large yield, and ca^n is used as contrast. 

Animals-Albino’ rat. 4 and 4 C-^)* 

Bationa-Ratio of food mixtures as follows : 

Ration no. 12 3 4 


Protein. 20^ 16^ 10^^ C>^o. 3) + (buck wheat flour^ 

Butter. 14 14 14 

Starch. 68 65 70 

Nelfion’s saltmixiure. . 6 4 4 

Agar . 2 2 2 


N. B. Vitamin A, B and C are supplied from butter, oryzanin and cabbage with this ration. 

Periods-From March 20 to Deo. 14.1924 C239 days totally). 

Summary 

1. Buck wheat flour contains a large portion of aqueous alkali soluble protein 
and small amount of coagurable protein and globulin, but none of alcohol soluble 
protein. All the extractive solution except that of alcohol show viscous character. 

2. Aqueous alkali soluble protein contains a large quantity of arginine and 
histidine. 

3 . Inspite of the denatured protein the aqueous alkali soluble protein can be 
rc^rded, to be a fairly preferable nutritive material better than casein as vegetable 
protein. 


CDec. 16, 1924.) 
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On Stereaiaomerisrn of a-^Aminocamphor. 


By Yoshikazu Sahashi. 


(Received May 15tht 1925) 


This paper deals with the results of the work that the author has made under 
the supervision of Dr. I. Odaira at the Mitsuwa Chemicsal Intitute, Tokyo. 

In 1906, J. Bredt gave the following stereoconfigurations for Japan camphor, 
and also explained many kinds of the'derivatives by means of the formulae. 


d-camphor 




According to his formulae, both d- and l-camphors will give two kinds (endo 
and cxo) of «-amino derivatives, respectively; but it seems that no stereochemical 
investigation on primary a-aminocamphors has been attempted. A few years ago, 
Dr. Odaira proved that Dr. Duden’s a- and ^-aminoborneols were trans- and cisiso- 
mers, respectively, for the benzoyl radical of N-benzoyl j9-aminoborneol was able to 
be transformed to the hydroxyl group in acid solution. However, he did not decide 
the absolute position of both aminO- and hydroxyl-groups in the camphor formula. 
Consequently, the author thought that the stcreocheruical investigations of a-amino- 
camphors would be very desirable for the purpose of the explaination of this problem. 

In 1893, L. Claisen synthesized an a-arainocamphor from isonitrosocamphor ; 
and in 1880, Robert Schiff prepared an a-camphor from «'-nitrocamphor; but the 
further investigations on the stereochemical purification and identification had rema¬ 
ined untouched until the author has investigated them by preparing these substances 
by Claisen^s and Schifif^s methods and showed that the two compounds were the 
same one by the melting point and specific rotation of N-benzoylamiuocamphor, but 
even could not succeed in tlie isolation of the two stereochemical isomers of this 
substance in pure state. Moreover, the author prepared the hydrochloride, siilphate, 
]Hcrato and also N-benzoylamino derivatives of a-aminocamphor from isonitrosocam- 
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phor or «-brom «'-nitrooaniphor by means of different reducing agents such as acetic 
acid and zink dust; alkali and zhik dust; sodium amalgam &c. according to different 
conditions; and thus the pure substances obtained gave the evidence of constant 
melting point and specific rotation. 

Though tlie author could not succeed in the separation of the two stereoisomers; 
he has concluded that the relation between «- and (endo- and exo-) aminocam- 
phors will probably due to the analogous properties exliibited between and 
tt'-bromocamphorS; between a- and a'-chlorocamphorS; or between a- and ^-glucoses. 
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Studies on Pmte^lns. {III). 

Alkali (JaaeindtcH 

By. Kinsiikc Kdndo. 

(Contribution No. 3. from the Laboratory of Nutritional Chemistry, De[»artment 
of Agriculture, Kyoto Imp. Univerriity} (Keccivetl fcpt. 13tli 1925^ 

A* In this section the author matle a short discussion of the works t)n alkali 
caseinates which already done by Laquer and Sarkur, Kobert.son and Pauli, 
l^xamining these results, we can find that the alkali caseinate solutions employed 
by them are not able to hold the constant physico-chemical nature even during 
the cx|3eriment. It is therefore, not to be wondered at that the conclusions 
hitherto done on this problem present a motley picture. In the author’s opinion, 
such .simple views of the constitution of protein solutions as those based on the 
Ostwald law of dilution, for instance, can hardly survive the test of experiment; 
we may indeed, assert that measurements of conductivity, in the present state of 
of our knowledge as to theory of solution, are the most difficult of all physico¬ 
chemical measurements to deal with, with the .sole exception of viscosity measure¬ 
ments. 

Nevertheless, it is jxjssible that a few measurements I have iTxade, partly of 
viscosity, and partly of conductivity in casein solution, may be of some interest. 

B- The method used for the preparation of alkali caseinate solution was 
described. By this method we can prepare the casein solution, which is not 
only constant and reproducible, but also does not alter their condition in course 
of time, as long as the quantity of base added is small. This is confirmed by 
determination of viscosity and conductivity in the solutions. Moreover, the deter¬ 
mination of PaH-value and viscosity in alkali caseinate solutions of different 
concentration of base suggests that the casein is decomposed by the only excess 
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^of base, which is confirmed by determinations of formol-titrable nitrogen. These 
are contrasted with those of Pauli. 

C. Under presiipj^x^sition that we may perhaps follow Pauli in comparing the 

alkali caseinate solution with a solution of a typical neutral salt, wc calculate the 
M 

quantity « = , and the mobility of casein ions which results 50.46 in the 

units of equivalent conductivity. The higli value <i distinctly suggests that the 
alkali caseinate is a completely dissociated electrolyte. This confirms the opinions 
of J. Loeb, VV. Pauli, S. P. Iv. Surensen. 

J). (a) Determination of the base-binding power of casein on addition of 

NaCl and NaOI I in varying quantities, revealed a rise in the activity of hydrogen 
ions with the concentration of sodium chloride with constant quantity of base. 
This is analogous for instance, to the behavior of afcetic acid under similar 
conditions, and can at any rate in part, be explaind by the activity theory. 

(b) Measurements of osmotic pressure and membrane potential in sodium 
caseinate solutions rev^eal an extremely high degree of influences exerted by 
sodium chloride on both osmotic pressure and membrane potential. A brief 
reproduction is given of a theory for the relation between concentration of sodium 
chloride, osmotic pressure and membrane j^otential, a theory closely allied to that 
of Donnan, and with a very restricted sphere of validity, but nevertheless seeming 
to show that the molecular weight of casein is very high. 

CJuly, 2nd 1926.) 


live Behaviour of Broteases on Amylases, in 
special Iteferenee to the Chemical Nature of Amylases. 

By Shokichi Kato. 

(Received, Sept. 16th, 1926) 

It is very difficult to know to which class of chemical bodies any enzyme 
belongs, by direct chemical analysis even of the pijrest preparations known as 
yet. The action of one enzyme to another might, however, give us some clew 
in deciding this question. 

Puplications dealing with the behaviour of proteases on amylases, thitherto 
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appeared, have agreed in that the latter is easily decomDosed by pepsin, though 
the action of trypsin is very doubtful. 

The author has entered on this study to decide the questions, (1) what is 
the real cause of the inactivation of amylases by the action of pepsin, (2) how 
act koji-protease and Bac. subtilis-protciise on amylases, whether different 

amylases are similarly acted by any protease, and (4) whether any evidence can 
be obtained in concerning with the chemical nature of am}4ascs. 

The summary of the ext)erimental results may be given as follows. 

1) Salivary amylase is stable at nearly neutral reaction, but easily inacti¬ 
vated irreversirely at the acid side of pj, about 4.2, irrespective of the presence 
of pepsin (or any protease). 

2) In an insufficiently buffered acidic medium containing digestible protein, 
the acidity increares, as the peptic digestion proceeds. The inactivation of sali¬ 
vary amylase, in such a case, is caused or accelerated by the high concentration 
of hydrogen-ion, apparently by the direct action of pepsin. 

3) But, when the medium is buffered heavily, pepsin shows no effect iqx)!! 
the inactivation of salivary amylase. 

4) Salivary amylase is inactivated by none of trypsin, koji-protease and 
Bac. subtilis-protcase even at the resetions nearly optimal for respective protease. 

5) The above statements may be given similary on koji-arnylase, so far as 
the experiments are concerned. 

6 ) In short, amylases are not destroyed by proteases. It was perhaps 
natural that the workers, who did not take into account the above mentioned 
influence of acidity upon amylases mere led to an errorous conduction. 

7) The fact that amylases are indifferent to proteolytic action may be"* 
regarded as one of the evidences on the non-protein nature of amylases, though 
it may not be conclusive. 


On Vitamin-h in Green Tea. 

by Raizo Yamamoto. 

CReceived, iHh Nov. 

The author observed that green tea contains a fairly large amount of vita- 
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min~A, while black tea almost lacks tliis complex. 

For the isolation of vitamin-A, 1 kg. of finely powdered sample was mixed 
with 2600 c.c. of a 109 ^ alcoholic i)otash solution and let it stand for 4-5 days 
at onlinary room temperature, being stirred from time to time* It was then 
filtered, and the filtrate was mixed with 2600 c.c. of a 169 ^ alcoholic CaCI^ 
solution, the precipitate thus formed was filtered off, and carbonic acid gas was 
passed into the filtrate to remove the excess of calcium hydroxide as calcium 
carbonate, w'hich carried tlown colouring matters and other impurities with it. 
A brown coloured solution obtained by filtering off the carbonate was evaporated 
under diminished pressure. The residue therefrom was extracted with benzene 
(B. P. 40-50°); the benzene solution was washed with dilute hydrochloric acid, 
caustic potash, and water, successively ; and dehydrated with dry sodium sulphate. 
On evaporating off the solvent, a brown coloured syrup was obtained, which 
possessed a* high potency of vitamin-A. A daily dosis of 0,0125—0.0065 gram of 
this substance was sufficient to induce the normal growth of albino rats. P'or 
the curative purpose, twice as much was required. The yield of the raw syrup 
was 0.1-0.29^ of the original sample. It contained still some carotin and other 
impurities. 

The raw syrup gave almost the same colour reaction as ^^Biosterin,'’ i. e. it 
gave the characteristic blue colouration with cone. H^SO^, Fuller^s earth, or with 
Jendrassik^s reagent etc. It acted upon the photographic dry plate in perfect 
darkness, which property was also shown by original green tea, though in far 
weeker degree. 

The author observed also that the green tea, when caffeine and tannine 
were removed, was still effective in promoting the growth of albino rats. 
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On the Hn^ymes contained in the Sap 
of Fictis retusn. 

By SyAsiikc Tanaka. 

(KtH'eived, Oct 21, 1925.; 

As a result of my experiments the sap of Ficus retusa contains two kinth 
of enzymes the oxidising and the proteolytic enzymes. Among the oxidising 
enzymes there have been qualified ; oxidase, peroxidase and katalase ; and the 
proteolytic ones contained, be.sides the coagulating enzyme, an enzyme like 
trypsin which acts iqjon proteins and decomposes it into jxjptonc or albumosc 
and finally converts them to amino compounds, in acid as well as in alkaline 
.solutions. 


Vitamin-Ji Hequirement of JHffevent 
Kinds of Yeast. 

By Raizo Yamamoto. 

(Received, Oct 16, 1925.; 

I. The author carried out a .series of experiments to .see whether there are 
some chemically defined .substances besides vitamin-B oi Bios, which accelerate 
the growth of yeasts. The substances tested were as follows 

cfalorophyll--a, chlorophyll-b, haemoglobin, haemin, quercetin, niyricitrin, fla- 
von of green tea, colouriug matter of the cocoon of anthreae yamamai, tannic 
acid, gallic acid, pyrogallic acid, phloroglucin, vanillin, pyrrol, pyridin, quino- 
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lin, furfurol, camphor, camphoroxime, cinnamic alcohol, cinnamic aldehyde, 
anisic aldehyde, benzaldehyde,. .nitjrobenzene, ^o~nitro~naphthalene, .‘i^icric acid 
unknown picrate from oryzanin, adenin and its picrate, nicotinic acid, /9-acid, 
cthyl-and methyl~-ester of ^-agid, -sodium salt of/9-acic^^ adcayl-thiomethyl 
i^entose, sulphuramino acid (C^IIuSNO.,), cysitin, cysteine, cystin plus gluta- 
min, tryptophane, uric acid, caflfein semicarbazid, resin, resin (decomposed 
product of oryzanin), persimmon juice. 

The yeasts used for the experiments were 

Beer yeast Kirin, Wine yeast Nagasawa, Sake yeast (4-5 varieties), and 
distillery yeast. These were previously cultured on koji-agar. 

As the liquid culture me<lia, the llayduch’s and Niigeli^s solution were used. 
The materials used for the preparation of these media were" purified with atmost 
care, especially the cane sugar was reix^atedly crystallized until it gave no blue 
colouration with ferri-ferri cyanid reagent. 

The samjdes to be tested were added to the culture medium in the extent 
of 0.01-0.029^. One small loo[) of the yeast was distributed in lOc.c. of sterilized 
water, from which 2-3 loops were taken and introduced in each lOc.c. of the 
above named culture solution. For the control, koji- and nialt-juicc as well as 
the medium containing 0.019^ of oryzanin were treated exactly in the same way, 
as above mentioned. 

The inoculated solutions were kept at 28‘^C and the multiplication of the 
cells and the state of fermentation were carefully observed. When the fermen¬ 
tation was finished, the volume of the yeast, settled at the bottom, was compared 
with the control one. 

The results of the experiments were almost negative. Only ;9-acid (dioxy- 
chinolin-carboxylic. acid, obtained by the hydrolysis of Suzuki’s crude oryzanin) 
its salts and esters exhibited a slight stimulating action upon beer and wine yeasts, 
though its action was far weaker than oryzanin itself. Picric acid was found to 
be slightly efficacious for the sake yeast. 

II. It is well known that vitamin-B accelerates the growth and fermentative 
tx)wer of yeasts, though different kinds of yeasts behave quite differently towards 
it. Thus certain yeast growing at the bottom of the culture solution requir^j 
much' vitamin-B, while others growing on the surface of the same, medium are 
found to be less influenced by it. The author made carrful studies on this 
subject with the following 32 kinds (specif or varieties) of yeasts, i. e. 
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Saccharomyces Sake ; 7 varletien 

SaccharoniyceH Cerevwiae ; Tt ff 


Ikjer 

yeast 

Kirin 

// 

// 

YebiHU 

// 

// 

Frohberg 

// 

y/ 

Saaz (Pntcr-giirige) 

Suc-oharomyces EUipKeudnis (> varicticK 

Winti yeaj<t NagaKnwa 

// 

// 

YamanaHhi 

// 

// 

johanisberg 

// 

// 

Opi)eii}ieiiner 

// 

// 

Charente Chatn]):igne 

// 

// 

Albo 


Sjic*cliar()inyceH Shausinj; fi varieties 

No. I 

" ir 

" IT Cyellowj 
ff TIT 
// IV 

Distillery yeast 
Saccbaromyces Exigns 

Pasteuriaims 

Ellipseiidius 

Zygosjicxiharoinyccfl Major 
Soja 

Willia Anornala 
Pichia Eaririosa 
ff Pds:i 



As the source of vitamin-B, commercial '^oryzanin’^ liquid (20 o/^ alcoholic 
solution) was used, cX which 0.005, 0.01 and 0.02mg. were added per c.c. of 
the culture medium. 

For the determination of the fermentative activity, a special fermentation 
flask, constructed by Dr. U. Suzuki was used (J. Chem. Soc. Japan Vol. XLV, 
Nos. 5 & 6. June, 1925) It is a narrow necked flask of lOOc.c. capacity, connected 
with a vertical CaCl^ -tube the CO.^ evolved escapes through the tube, while the 
moisture being retained in it. On the upper side of the flask, there is a narrow 
bent tube, one end of which reaches nearly to the bottom of the flask, while 
the other end opens outside of the flask and is stop{)ered with rubber. This tube 
serves for the inoculation of yeast. (See Fig. I.) Plach 50c.c. of the culture solu¬ 
tion were filled in the flask, and Ic.c. of a dilute yeast suspension to be tested 
was inoculated to it. The flask was now kept in a thermostatt at 28®. During 
the ex{)eriment the whole apparatus being weighed at definite intervals of time. 
The decrease in weight corresixinds to the quantity of COo evolved. Thus the 
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percentage of sugar consumed by fermentation may be emulated and plotted 
in a curve. 

Comparing these curves, the author observed tlie following facts: 

1. Different varieties of sake yeast grew very rapidly in the medium con¬ 
taining 0.01 o/o of oryzanin, and decomposed the sugar almost completely in 7 
days, while in the control medium containing no oryzanin, the growth was hardly 
visible until 5-6 days, but after that time they grew at the same rate with the 
former one. Sake yeast seems therefore to require only very little vitamin-B 
(if any) for their growth. 

2. Beer yeasts grew generally very slowly in the vitamin free medium, only 

1-5 o/o of the total sugar being decomposed in 2-3 weeks. By the addition of 
oryzanin, the growth was accelerated nearly in proportion to the amount of it 
added. They belong therefore to the class, which requires much vitamin-B. 

3. Wine yeasts stand in the middle of sake and beer yeasts in this respect. 

4. Distillery yeasts also required vitamin-B in fairly large amount. 

5. Saccharomyces Shausing, which grows on the surface of the calture 

medium and forms scum on it, was found to be less influenced by vitamin-B. 

6 . Willia anomala grew well in the vitamin free solution, but the growth 
was somewhat better in presence of vitamin. 

7. Zygosaccharomyces major and soja .hardly grew even in the medium 

containing 0.02 ^ of oryzanin, but grew in koji or malt juice and strongly fer¬ 
mented, this variety therefore seems to require much vitamin. 

8 . Pichia rosa and farinosa did not require much vitamin. 

PVom these results it may be concluded that the cultivated bottom yeasts 
generally require more vitamin for growth than the wild, top growing kinds do. 
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